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Now is the time to make farsighted plans for the 
new buildings which will meet the post-war devel- 
opment of your community. Experience has proven 
that foundation investigations are a necessary part 
of all economical engineering planning because 
nearly all foundation difficulties can be traced to 
inadequate programs of sub-surface exploration. 
For nearly half a century Raymond has supplied 
invaluable information about sub-surface condi- 
tions beneath a proposed construction site by two 
methods: (1) Driving a specially designed sample 
spoon into the earth through a guide casing and 
obtaining characteristic samples in what is prac- 
tically their actual existing state and (2) Boring 
through boulders, hardpan, etc., to locate elevation 
of rock and obtain cores thereof and recovering 


...-FOR THE BUILDINGS TO BE CONSTRUCTED TOMORROW 


cored samples. The Raymond report includes a com- 
plete log of soils encountered, geological classifica- 
tions, water levels and other pertinent information, 
including carefully preserved samples. 

Such data may indicate extensive changes in de- 
sign, but the opportunity to make them in the plan- 
ning period is much preferred to the necessity of 
making them in the field or on a completed struc- 
tue. Write, wire, cable or ‘phone for a competent 
Raymond engineer to discuss your proposed proj- 
ects with you. 


RAYMOND 


CONCRETE PILE COMPANY 


Branch Offices in Principal Cities 
140 CEDAR STREET + NEW YORK 6, N.Y. 


SCOPE OF RAYMOND’S ACTIVITIES includes every recognized type of pile foundation — concrete, composite, precast, steel, pipe and wood. Also 
caissons, construction involving shore protection, ship building facilities, harbor and river improvements and borings for soil investigation. 
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(Harvard College, BS. 

M.C.E. '11) bas specialized in sani- 
vary engineering for over 30 years, since 1929 in 
— practice. Before that date he was as- 
vated with the late Allen Hazen. He has de- 
ened water works for numerous large cities, 
“4, his work has been distributed over many 
in the Caribbean, Canada, Russia, 
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ggpco.m ELLIOTT has been 38 years with the Corps 
f Engineers mostly on river and harbor and flood 
ontrol projects, as @ civilian employee until 
World War I, and since then as a commissioned 
gcer. He worked on Panama Canal construc- 
sion, the Ohio River slack-water navigation sys- 
tem, Muscle Shoals Dam, Mississippi River out- 
ets to the Gulf, Alaska highways, and locks, 
dams, and flood contro! works on the Mississippi. 


Cxen (Chiao-Tung U., Shanghai '23) in 
China was @ power-plant engineer, superin- 
tendent of an electrical works, chief engineer of a 
ower plant, and assistant general manager of an 
electrice! manufacturing works. He is now a 
representative of the National Resources Com- 
mission of China in the U.S.A., and president, 
american Section, Chinese Institute of Engineers. 


A Braviey (Stanford U., A.B., '26; Ore. State 
College, grad. student in hydraulics, '27), after 
engaging in land development and design of high- 
pressure irrigation systems, entered the employ 
‘the Orange County Flood Control District, 
California, in 1930. In 1939, he became chief 
{the hydraulic section. He was appointed As- 
sistant Flood Control Engineer in 1941, in charge 
{engineering and maintenance. 


arer Grisspacn U., Kingston, On- 
tario, C.E. '12) spemt 6 years on harbor construc- 
tion work with the Public Works of Canada. 
In 1918 he went with the Foundation Company 
as Office Engineer, and in 1928 was made Chief 
Engineer. In this capacity he has been engaged 
n engineering and construction work throughout 
Canada. 

iL. Froenp (U. of Mich., 09) has been a public 
works contractor, Assistant Division Engineer of 
the Miami Conservancy District, consultant on 
municipal and industrial problems, and vice- 
president of the Fargo Engineering Company. 
He has been with the TVA for the past 11 years 
and is now Principal Engineer, Water Control 
Planning Department, 


wert D. Scott (U. of Kans., B.S. in C.E. ‘31; 
eorgetown U., LL.B. for several years was a 
structural engineer for the Technical Division of 
the Federal Housing Administration. He is at 
present doing legal work in the Office of the 
eneral Counsel, U.S. Treasury Department, 
Washington, D.C. 

rorck R. (Worcester Polytechnic Inst., 
BS. in C.E. '19) has had experience in major 
ydraulic, steam, and industrial engineering with 
Stone and Webster, McClellan and Junkersfeld, 


a ackson and Moreland, and the U.S. War De- 
ifica- urtment. He became Head Mechanical Engi- 
c eer of the TVA in 1937 and has been Chief De- 
ition, gn Engineer since 1941. 
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periences Of the past is the 

tried-and-proved method of 
making a chart upon which a suc- 
essful voyage into the future may 
be plotted. Eternally colorful 
words of Patrick Henry forcefully 
express this fact: 

I have but one lamp by which 
my feet are guided, and that is the 
lamp of experience. I know no way 
{ judging the future but by the 
past. 

Liberty-loving peoples of the earth 
we now engaged in the greatest of 
recurrent revulsions against unbear- 
ble usurpation of the unalienable 
nights of all men by powerful human 
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A members of a learned profession, 

engineers have manifest duties now 
that the problems of peace are becoming 
more pressing. They must appreciate 
the great heritage of American repre- 
sentative government and they must build 
on the glorious past to ensure a commen- 
surate future. Developing this thesis, 
President Pirnie points specifically to 
constitutional rights and their mainte- 
nance, to international cooperation for 
peace, and to national educational pollt- 
cies. As required by the Constitution, 
this address was prepared for the antici- 
pated Society Convention in Cleveland. 
Since this had to be abandoned, immedi- 
ate publication in ‘‘Civil Engineering”’ 
was arranged to give all members an 
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Chart for the Future 


President's Annual Address Projects Lessons from Past Experience and the Present Emergency 


By MALco”M Presivent, Am. Soc. C.E. 


forces from pitifully limited re- 
sources, comparable labors were 
undertaken at the same time to de- 
fine and implement the peace. A 
committee to devise a plan for a 
union of the States was appointed by 
the Continental Congress on the 
same day that the Committee was 
appointed to formulate a Declara- 
tion of Independence. The result- 
ing Articles of Confederation were 
reported to ‘Congress eight days 
after the first Independence Day. 
Inevitably, the jealous retention 
by the States of the newly pro- 
claimed rights of their citizens pro- 
duced a national government with 
insufficient powers even to give 


ciques. They were so engaged in 
Patrick Henry's day, when that New 
World crisis brought forth annunciation of a great princi- 
ple, upon which this nation was founded. 


OUR FOREFATHERS PLANNED FOR PEACE 


The concordant discoveries of the world’s most revered 
scholars and teachers were selected by Thomas Jefferson 
to guide him in his task of wording the Declaration of 
Independence. He said of his work, “I do not consider 
itas any part of my charge to invent new ideas altogether 
and to offer no sentiment which had ever been expressed 
Thus, resistance to invasion was cemented in 
the heat of battle just 168 years ago by defining the 
cause of the people clearly in a simple 112-word declara- 
tion of the unalienable rights of men and a recitation of 
the usurpation of many rights which had been suffered. 
The representatives of the first thirteen states pledged to 
each other their lives, fortunes, and sacred honor in 
‘igning the Declaration. Victory was finally won by 
men willing to endure great hardship for a common 
cause, so clearly defined in the light of their experience 
that they were willing to die to establish their declaration 
as the birthright of their descendants. 

When every effort was being exerted to define the pur- 
pose of our Revolutionary War and to support the armed 
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opportunity to study these proposals. 


375 


its armed forces the support they 
so desperately needed. A decade 
of bitter internal and external experience ultimately 
resulted in Congress’s calling the first Constitutional 
Convention. Presiding over the deliberations of that 
convention of distinguished men, representative of their 
respective States, was George Washington, engineer, 
military leader, and statesman. In 1791, when the first 
ten amendments were adopted after the last of the 
thirteen States ratified the Constitution, a sovereign 
people had instituted and endowed with just powers the 
Government of the United States of America to secure 
the rights of the people. 


PROGRESS BASED ON THE CONSTITUTION OF 
THE UNITED STATES 


The Constitution of the United States is figuratively a 
chart recording the depths, the shallows, and known cur- 
rents of the age-old struggle for individual freedom 
among men. Ventures into the future have been plotted 
on this chart in vast numbers during the century and a 
half of its existence. They are the voyages of free enter- 
prise into the future, with courses set from known posi- 
tions on the chart. The promise of security thus made 
available was sufficient to justify the risk of life and 
property in the search for new products and services for 
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the use and convenience of man. The unleashed capac- 
ity of a people to make effective use of its rights raised 
living standards within this brief period of time to more 
than double those attained during all the preceding 
centuries. 

A veritable avalanche of new conveniences and time- 
consuming pleasures aroused the desire to enjoy them. 
This multiplied incentive for constantly increasing pro- 
duction. In the scramble to produce and enjoy such 
mounting abundance, there was diminishing time given 
to thought of the source of such freedom and its protec- 
tion. Developments in education lagged far behind the 
knowledge needed to convert the products of free enter- 
prise into blessings of permanent benefit. So engrossed 
were the people in the problems of their separate fields of 
endeavor that the clouds of a powerful reactionary storm 
to usurp the unalienable rights of all men broke with in- 
human force over a large part of the world before our 
nation began to awake to the imminence of its peril. 


FRANTIC WAR EFFORTS 


Not until England’s Dunkirk did the flow of outmoded 
material and equipment start across the Atlantic in rela- 
tively insignificant aid of her heroic resistance. We took 
in exchange grants of sites for defensive bases and pro- 
ceeded to construct such bases in feverish haste. In 
November 1940, our voters recorded their approval of the 
proposition that their Army and Navy would not be 
called upon to fight beyond our national boundaries. 
Then, thirteen months later, Japanese carrier-borne 
planes dove out of the clouds on a Sunday morning and 
destroyed the greater part of our Pacific Fleet snugly tied 
up in Pearl Harbor. This assault was patterned on 
maneuvers of the winning squadron in an earlier Ameri- 
can fleet war game. A few hours later our air force was 
destroyed on the ground in the Phillipines. These 
tragedies had to happen before sound reasoning and 
common sense could replace comfortable wishful thinking 
and willingness to let the incompetent do what thinking 
was done. 

There has followed in the succeeding two and a half 
years an astounding demonstration of the productive 
capacity of free enterprise energized by almost complete 
unity of purpose. There was planning and action which 
vastly accelerated development of transportation and 
communications, which provided the facilities required to 
create and implement huge armed forces and a Navy 
with auxiliary ships strong enough to carry the war to the 
enemy and to deliver needed supplies to our embattled 
Allies. These developments have conclusively demon- 
strated that the old world, with the natural barriers 
behind which some nations formerly were able to isolate 
themselves, no longer exists. 


PROFITING FROM LESSONS OF EXPERIENCE 


Now that communications can be instantaneous and 
commerce can span distances in hours instead of days or 
weeks, ventures into the future must be planned on this 
latest radical revision of the chart recording our experi- 
The peoples of this new earth must learn to work 
harmoniously for the common good. Otherwise they 
will destroy potential progress and each other. The pres- 
ent speed with which implements of destruction are 
produced and applied over land, mountains, and oceans 


ences. 
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warns nations of the future horrible consequences of 1, rove 5 
failure to live in harmony with their neighbors 7. yres 
United States of America and allied nations, whe je in hi 
citizens have experienced freedom to use many of thy, ass pf 
“unalienable”’ rights, are now well on the road to forge yp. a the 
conditional surrender of the Axis powers, whose Citizend 5 7 
gave all their rights to government in exchange fog i, entra 
vain promise to make them lords over a subseryjes city | 
world. lied 
There is too little time left before Victory for our oy igh! 
try to plan adequately to solve its internal problems julnes 
reconversion from a wartime to a peacetime bac: s, he 
There is too little time left to plan with care our foreip j more 
relations. The most that can be done within the limit alable 
time available is to take the demonstrated truths fro» a in € 
the chart of experience and express them so clearly thy less ¢ 
the vast majority of our people can understand th em. | 
destination of what should be a proud venture into thy so aide 
future and will determine to set forth in that directioy ent of 
Devious courses undoubtédly will be undertaken, by absor 
with the aid of instantaneous communications and jnter po 
pretations by representatives of the people selected from reat 
those best qualified for their respective tasks, our natio: erly av 
can be kept advised of positions reached which are def. - 
nitely off-course and of those most likely to reach oy ught 
destination. pete 
oro 
FREE ENTERPRISE IS ESSENTIAL ot 1am 
As great a need exists in our nation today as existed Mme™?™ 
in the days of the Continental Congress for the inspired Bj“! °" 
leadership, universal discussion, and prayerful thought Hje"'° 
which were devoted to the creation of our birthright. We car. 
must here and now resolve to give a substantial part oi The ¢ 
our time for considered thought to rebuild the protections Hj’ * 
of our rights, and reach beyond our borders to offer the social ¢ 


sults 0 


aiding hand of true friendship to peoples less fortunat. 
than our inheritance has made us. Of necessity, this 
must be a continuing process depending upon the de- 
velopment of the capacities of peoples to use effectivel) 
such rights as they may from time to time possess. Her 
in this nation we can neither stand still nor regress. We 
must progress to higher standards of lifetime service t 
justify to our people our rich inheritance and to other 
peoples of the earth their sufferance of our existence. 

During the past decade, many small units of free enter- 
prise have been forced out of existence or to seek protec- 
tion in affiliation with large units. New obstructions on 
the chart of recorded experience have appeared to cause 
this trend. A threat resulting in such demonstrated dis 
couragement of ventures into the future of a formerly 
greater number of small units of free enterprise also pre- 
sents dangerous hazards to be navigated by the surviving 
larger units. The most important immediate assignment 
for the best qualified among our leaders is to remove these 
obstructions as fast as possible, to reestablish incentive 
for the development of free enterprise. 


THE ENGINEER IS INARTICULATE 


Where does the engineer stand in the present call for 
best qualified leaders to interpret the chart of experience 
to define the destination of ventures into the future % 
clearly that the vast majority of his fellow citizens will 
plot their courses in that direction, and to offer sugge> 
tions as to courses which he believes may be most likely 


= 
ihe 
sion 1S 
cause 
mto a 
special 
special 
liscuss 
m la 
reigt 
2 engine 
y th 
preset 
f 
If 
recet\ 
ati01 
1€ 
Direc 
le Vi 
noth 
mi 
use 
imm 


No. L. 145 No. 9 
1C€S Of the cove St cessful? The engineer must admit that he is 
bors 7, jy responsible for planning the phenomenal advances 


» harnessing power to aid men in the development 
\uction, in the acceleration of transportation, 
complishment of instantaneous communica- 
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language which is 
loreign even to many 
engineers in other fields and totally uncomprehendable 
y the general public. On the chart of experience the 
present position of the engifieering profession is a galaxy 
‘isolated spots, only a few of which are on the proper 
~urse to a desirable future destination. 
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IS THE SOCIETY CONVENTION NOT ESSENTIAL ? 


ment li concrete proof of this conclusion were needed, it was 
these received during the writing of this address in a communi- 
itive tion from J. Monroe Johnson, Member of the American 
~ciety of Civil Engineers, and a devoted public official as 
rector of the Office of Defense Transportation. He 
‘equested that the Summer Convention of the Society at 
| for leveland be canceled on the grounds that it offers 
nice iothing in the immediate effort of winning the War 
$0 ‘mmensurate with the transportation facilities it would 
will we. He, of course, is in possession of facts as to the 
zes- mmediate War need for the transportation facilities we 
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ase asked to relinquish, and it is his duty to balance 
those needs against available facilities. 

Many engineers are traveling all over the world on 
priorities equal to those of military personnel in order to 
make their specific services available where and when 
they are required. It is regrettable that an immediate 
convention of representatives of the engineering profes- 
sion is not considered of sufficient importance to be recog- 
nized as a paramount contribution in the war effort and 
an indispensable guide to the preservation of the institu- 
tions for which our armed 
forces are fighting and 
dying. 


PRESENT CHART FOR 
IMMEDIATE USE 


Today, standing on the 
threshold of the greatest 
opportunity for service 
that the world has yet 
offered them, engineers 
have a grave responsi- 
bility in the development 
of a sound national and 
international program. 
To begin this assign- 
ment, engineers must join 
hands across the bound- 
aries of their specialties 
and work together to 
remove unnecessary ob- 
structions to future ven- 
tures of free enterprise 
and to chart a safe 
course toward lasting 
peace with organized 
justice in a free world. 
They must be adequately 
represented in the de- 
partments of govern- 
ment, on committees of 
business men advisory to 
government, and among 
the delegates who will 
negotiate a lasting peace. 

To be entrusted with such responsibilities of represen- 
tation of their fellow citizens, a majority of these must 
first approve the principles and propositions for applying 
them offered by the engineers. It will not suffice to 
know an engineer designed the best airplane engine or a 
bridge to span a great river. The people will always take 
such qualifications for granted but will need assurance 
that the engineer understands many of the present 


_problems confronting the nation as a whole, which are in 


fact engineering or closely related problems. Concrete 
evidence that engineers, representative of the entire pro- 
fession, recognize the grave responsibilities of their great- 
est opportunity for service in world development toward 
lasting peace, must be formulated now and submitted in 
comprehendable form for criticism, revision, and majority 
approval by their fellow citizens. 

To this end, let us consider the following four proposi- 
tions. Itis necessary that each should receive considered 
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thought and criticism provocative of clearer expression of 
principle. The development of other propositions 
equally important is omitted here in the desire to focus 
initial attention on an obviously important few. 


PROPOSITION 1—HUMAN RIGHTS 
The Declaration of Independence states in part: 


“We hold these truths to be self-evident 

‘That all men are created equal; 

“That they are endowed by their Creator with certain 
unalienable rights; 

“That among these are life, liberty, and the pursuit of 
happiness : 

“That, to secure these rights, Governments are insti- 
tuted among men, deriving their just powers from the 
consent of the governed; 

“That, whenever any form of Government becomes 
destructive of these ends, it is the right of the people to 
alter or to abolish it, and to institute a new Govern- 
ment, laying its foundation on such principles, and 
organizing its powers in such form, as to them shall 
seem most likely to effect their safety and happiness.”’ 


With the authors of the Declaration of Independence 
we recognize that the statezment quoted above is restricted 
to rights and does not imply preseirt equality in capacity 
and will of individuals to use such rigits effectively and 
for the common good. Rights are equal and smalienable 
at birth. For the use made of such rights the indfvidual 
is accountable to his Creator and to his fellow men ory 
to the extent that their rights are transgressed. 


PROPOSITION 2—-CONSERVATION OF RIGHTS 


The ‘‘American way of life’’ can be continued and im- 
proved in spite of an increasing complexity of activities 
and new developments. This is possible only if a sub- 
stantial majority of the people believes and will aggres- 
sively assert the principle simply phrased by Walter 
Lippmann: 

“In a free society the State does not administer the 
affairs of men. It administers justice among men who 
conduct their own affairs.”’ 

Constitutional checks upon the natural human tend- 
ency to exercise power beyond the boundaries of author- 
ity granted by the people must be made equally manda- 
tory upon all agencies established by Congress to direct 
details of administration of the collective needs of free 
enterprise within well-defined boundaries of the delegated 
authorizations. 


PROPOSITION 3—-PERMANENT PEACE 


Leaders of opinion at the recent ‘so-called Mackinac 
Conference subscribed to the following statement, which 
is stated by Sumner Welles to be unexceptionable and in 
accordance with the spirit and the letter of the President's 
announced plan. ‘We favor responsible participation 
by the United States in postwar cooperative organization 
among sovereign nations to prevent military aggression 
and to attain permanent peace with organized justice in 
a free world.”’ 

To start implementing these principles, an interna- 
tional congress representative of the Allied Nations 
should be inaugurated at the earliest possible date. 
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The Allied Congress should be directed: | 


1. To make a declaration of principle. 


2. To prepare articles of joint responsibility in yp,,. 
takings to prevent military aggression. 


3. To draft a charter or constitution under y); 
representatives of free peoples can organize justia 
and support its development to gain majo, 
approval and respect to the end that permane 
peace may ultimately be attained. 


PROPOSITION 4—EDUCATION FOR CITiIzpy: 
SHIP 


A people endowed with reverence for good should 
urged to adopt universal education to develop capacity 
to produce good works. 

Facilities for education designed to increase incentiys 
to develop good citizenship and acquire knowledge shoul 
be perfected in competitive balance with the productions 
of the people’s enterprise. Incentive to expand produg. 
tion will increase in proportion to unalienable rights ep. 
trusted to the people. 

In the United States, incentive to acquire good citizen. 
ship and knowledge is insufficient to compete with the ¢ 
velopment of time and labor-saving conveniences anj 
time-consuming diversions. Education designed {fo 
the tempo of average capacity is productive of lazy me: 
tal and disruptive social habits for half of the pupil 
endowed with greater-than-average capacity to devel 
qualities of good citizenship and to acquire knowledge. 


AN IDEAL WORTH FIGHTING FOR 


Free\debate upon these four propositions will clari 
their wording to convey meanings acceptable to a su! 
stantial majority of free citizens. The principles ix- 
volved are fundamental and must be understood as th 
foundations upon which millions of special fields for free 
enterprise developments can be established. Goven- 3m 
ment pronouncements through agencies of new rules that bein 
transgress justice, which has earned majority respect and speci 
support of a people through past ages, are productive of Hi 
uncertainty to the point of chaos in the administratior 
of justice. 

Never before in history has so dependable a chart beet 
created as that recording the scant two centuries of a 
perience of our nation. It must be a bright lamp bj 
which our feet are guided if we are to form sound judg 
ment in directing our future course. Engineers must 
join in charting a course secured by references to thos 
established landmarks which have assisted in guiding our 
nation to its present greatness. We must never deparl 
from the course so clearly set forth in the most inspire 
of all state documents, the Constitution of the United 
States. 

All citizens entrusted with, public office and accepted 
into the armed forces have sworn to support and defend 
the Constitution. We are united with our Allies to d 
feat the demonstrated end-product of National Socil- 
ism. On the home front we must voluntarily swear ' 
understand, defend, and perpetuate the national imstitt- 
tions responsible for the American way of life to the ene 
that the sacrifices we are demanding of our armed forces 
shall not be in vain. 
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HERE was a time when flood 
control was considered a local 
matter for solution by the 
; affected, with little if any re- 
to federal aid. But, in keep- 

vith the progressive broadening 
the scope of federally financed 
ic works, flood control has now 


CITIZEN} 


Should 
P Capacity 


> incentive jeclared a national enterprise. 
dge shoul Act of June 22, 1936 (Public 
roductions 738, 74th Congress) provides 
1d produc. : the federal government should 
rights en. rove or participate in the im- 
ements of navigable waters or 
od citizen. r tributaries, including their 
ith the tersheds, for flood-control pur- 
ences a es if the benefits, to whomsoever 
_ ymay accrue, are in excess of the 
eg “inated costs, and if the lives and 
lazy men...) security of people are otherwise adversely affected. 
he pupus 
0 devel 


wledge. 


Congress has also specified that in administering this 
cy investigations and improvements of rivers and 
er waterways for flood control and allied purposes A 


By E M. Ao. Soc. C.E. 


HE levee's gone out!’ Indescrib- 

able is the terror this cry brings to 
thousands of Americans living in the 
flatlands of the Mississippi River sys- 
tem. Nearly every year millions of dol- 
lars worth of crops, buildings, roads, 
and even top soil are washed away in 
another disastrous flood. As Colonel 
Elliott points out, effective flood control, 
despite its costs, can easily be justified if 
the sum total of damages is considered. 
Clear skies and low water do not mean 
that ain't goin’ to rain no 
more.’ This plea for a coordinated 
control program was one of the papers 
presented at the St. Louis regional 
meeting. Others are in prospect for 
publication in later issues. 


Lessons in Flood Control 
Need for a Coordinated Program Makes Flood Control a National Enterprise 


Corps or Encineers, U.S. Army; Diviston ENcrineer, Upper Mississrpp1 Diviston, St. Louis, Mo 


until nearly the end of May, which of 
course is well into the best planting 
season. As if this were not enough, 
along came another flood early in 
June which kept the lands under 
water until the first of July—too late 
for extensive 1943 planting. Some of 
the same area was again flooded in 
1944. Thusthe St. Louis gage, twice 
in eleven months, registered greater 
heights than had previously been ex- 
perienced since 1844. 


A STANDING PROBLEM 


The first lesson we should learn 
from experiences such as these is that 
floods are a perpetual peril, and some- 
thing ought to be done to prevent or 
mitigate them. Whatever may be 


the sum total of the damages, I am convinced that it is 
more than enough to justify a reasonable flood prevention 
program. Let us enumerate some of the damages: 

Flooding of farm lands—the rich bottoms adjoin- 


ull be prosecuted under the direction of the Secretary 
War and the supervision of the Chief of Engineers. 
5 also specified that investigations of watersheds and 


ll clarif A 
sures for the retardation of runoff and water flow and 


ap ‘the prevention of soil erosion shall be prosecuted by 
tples in. Department of Agriculture under the direction of the 
nd as the retary of Agriculture. 

S for fre Vithin the framework of these established policies, 


Govern- fans for essential flood control projects have been and 
ules that being set up by the appropriate agencies. Congress, 
pect and specific authorizations in the 


ture, may determine in what 


uctive of 

istratiot ier and at what rate the 
nous watersheds are to be 

art been ae protection. 
he occurrence of damaging 
ds in two successive years 
amp 0) the midsection of the Mis- 
id judg sipp! River system has em- 
rs must sized the need for flood con- 
to thos there. In 1943 an April 
ling our | that did great damage in 
depart upper reaches of the Mis- 
nspire in River was followed by ex- 
United sive rainfallin a belt extend- 
{irom Indiana across Illinois 
noted nd most of Missouri, produc- 
Jefend truly enormous flood in 
ayand June. Wecannot be 
to, de sure of past records, but 
Social: few people now living re- 
rear t any higher water than was 
nstitu- in 1943 on the Illinois, 
he end idle Mississippi, and lower 

forces “hes of the Missouri River. 


the waters remained over 
“| stage in these areas 
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ing our main streams and tributaries. 

2. The wasted labor of cultivating and seeding 
ground and the despair of the farmers whose livelihoods 
depend on these crops as the waters rise and quench the 
life from their sprouting plants. 

3. The deposition of gravel and sand on top of 
fertile loam soil. 

4. The ruin, or damaging, of farm buildings. 

5. The frantic efforts to get back on the land after the 
first flood in the hope of getting some kind of a crop before 


DEVASTATION FoLLowep Turis BREAK IN A Muiussissipp1 River Lever At CLARYVILLE, Mo., 


IN May 1943 
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RELENTLESS WAR AGAINST THE RISING WATERS BEING WAGED BY TROOPS 


winter, only to see all the work wasted by a second, larger 
flood. 

6. Flooding of communities and entire disruption of 
every normal activity—the expenses of moving out and 
moving back and cleaning up when they get back. 

7. Cessation of industry and resulting unemployment. 

S. Destruction of highway and railroad bridges and 
road beds and immobilization of traffic, which is essential 
always in daily living but doubly essential in time of war. 

9. The vast expenditure of resources and efforts to 
prevent or mitigate flood damage and relieve suffering. 

10. Finally, but by no means of least importance, the 
loss of lives. 

All of these losses and more were inflicted on the IIli- 
nois, Mississippi, and Missouri valleys during the floods 
of 1943 and repeated to some extent in 1944. Soil con- 
servation, reservoirs, and levees do not grow By magic. 
They are the product of months and years of designing 
and construction. Admittedly a nation-wide system of 
flood control will consume years of time and billions of 
dollars. We should not, while the streams are behaving, 
forget that the time will surely come when they will go 
on the rampage. So I think the first and most obvious 
lesson from these floods is the necessity, in the interest of 
national welfare, of preventing such disasters in future or 
at least of mitigating their effects. 


A GENERAL PROBLEM 


The next lesson, which has been demonstrated by 
recent experience, is that flood control is not a local prob- 
lem. Many of the flood control measures heretofore 
adopted and put into effect, especially levees, have 
failed to afford relief because they were planned and 
built in relation to local flood problems and not in the 
light of the general flood problem. 

Reservoir systems should be coordinated with levee 
systems, and the overall flood-control development of one 
basin should be coordinated with that of other basins 
which combine with it to form larger basins. Thus the 
flood control works on the Missouri, the upper Missis- 
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sippi, the Illinois «, 
Ohio, the Arkansa< , 
other rivers must for 
part of the flood com, 
system of the e ntire \ ; 
sissippi River 
Since the water of 4 
these tributarieseyens, 
ally unites in the aad 
stream, no one of then 
can be regulated wit, 
out regard to the effec 
on the others. 


A GROWING PROBLEy 


The third lesson to 
learned is that floods 
must be held in greateg 
respect than in the pay 
We must not be fook 
by a succession of 
years into believing th 
we can take liberti« 
with the flood pla 
We have laws that ; 
strict and govern en 
croachment on water 
ways to the detriment of 
navigation but there ar 
no general statutes that 
prevent the building of all sorts of obstructions in flood 
channels. The effect of these obstructions is of course 
raise flood heights so as to damage not only the offendin, 
structures but many innocent ones as well. 

There have been enthusiastic advocates of varus 
specific methods of flood control to the exclusion of oth: 
But in my opinion there is no one cure-all. Different 
methods fit different situations, and in large flood contr 
systems all accepted methods may have their place within 
the general framework. 


RESERVOIRS ALONE NO CURE 


Let us consider first reservoirs, and inquire whether 
they alone can furnish complete protection against floods 
To avoid flooding of valuable lands, reservoirs should 
generally be located at upstream points either on th 
main stream or on its tributaries, where waste or w 
productive lands predominate. This means that regar 
less of the capacity of the reservoirs, rains falling dow 
stream from their outlets are left uncontrolled, and um 
fortunately these areas may dump into the stream 
enough water to produce enormous floods. This is what 
happened when Omaha was attacked by flood in Apnl 
1943. Fort Peck, 1,200 miles upstream, collected only4 
part of the flood waters, leaving all the drainage below 
including the Yellowstone, Cheyenne, and James nvet 
uncontrolled. Although Fort Peck reduced the floods 
Omaha about 2'/, ft, the damage was still very great 

Systems of reservoirs have been proposed and adopted 
for several of our great valleys, and when built will com 
trol very substantial proportions of the various water 
sheds. However, such systems will leave witho 
reservoir control the rainfall on many thousands of squam 
miles where storms can concentrate and produce siza0 
floods. The floods from these waters can usually | 
taken care of only by levees or other local works. Reset 
voirs alone will not cure floods. 

On the other hand, levees alone usually will not provi’ 
a safe and practicable system of flood control. They 
protect land from overflow but their confining effect 
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js to raise flood 
thus creating a 
of vicious circle. 
therm ore, levees are 
always critical 
Intensive 
intenance and emer- 
protection are 
needed when 
“ water 1s high. De- 
ite these troublesome 
gracteristics, levees 
7 rd one of the surest 
oj most direct meth- 
is of securing local 
trol of moderate 
ods [he flood eleva- 
ns to be protected 
inst are reasonably 
“ll known; the levees 
cessary to provide the 
eded protection can 
lesigned and their 
st estimated with 
reasonable accuracy; 
nd the remedy is ap- 
ied where the trouble occurs. Levees are useful for local 
Sood control but will not solve the overall problem. 
ther single remedies are often proposed—with more 
jess enthusiasm—as the sure and exclusive remedy for 
ods. For example, we occasionally see published 
statements that floods can be entirely prevented by soil 
comservation, terracing,’and contour plowing. 


CONTRIBUTING CONTROLS 


| emphatically do not wish to oppose the conservation 
wils and other natural resources. These enterprises 
o their own right are entitled to hearty support. The 
rotection of forests and soils is as worthy as any other 
iblic work that we can envision which will retain for 
posterity the abundant gifts bequeathed to us in trust. 
jut at the same time we should not spread the fallacious 
ctrine that forestation, erosion prevention, contour 
lowing, and so forth will of themselves eliminate the 
flood menace in our immense alluvial valleys. We can 


ANDEAGS App A Few More Feet To THE HEIGHT OF A LEVEE, AS THE RIVER THREATENS 


To Overtop It 
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do no worse service to soil conservation and retardation 
of runoff than to claim extravagant. benefits which they 
cannot reasonably be expected to give. Soil conserva- 
tion in all its aspects will retard runoff and lessen the 
silting of channels and reservoirs, but it will not prevent 
dangerous floods. 

There is an old adage that ‘‘You can’t eat your cake 
and have it too.’ This applies to flood control reservoirs. 
They cannot receive flood waters if their capacity has 
been used for some other purpose. 

The idea that reservoir systems can be used for con- 
flicting purposes by seasonal variations of storage is be- 
guiling, but successful operation in the best interest of all 
purposes would involve an ability to predict future 
weather conditions which I fear we do not possess. For 
example, in combining flood control and power in one 
system, it might be thought that the reservoirs, after 
being held at a low level for flood control during the late 
winter and early spring months, could safely be filled, 
say early in May, so that ample 
water and head will be available for 
power during the summer and fall 
months. It is true that in some 
years the maximum dual use of the 
reservoirs could thus be obtained. 
But suppose a storm with 10 to 15 
in. of rainfall occurs in May or June 
just after the reservoirs have been 
filled—where is the storage for flood 
control? Itcan’t happen? It did 
happen in the Osage Valley in 1943, 
when a flood poured down on a full 
reservoir which could not to 
any significant extent reduce the 
peak discharge. Disastrous con- 
sequences were averted by only a 
narrow margin. 

To hold reservoir usage strictly to 
the purposes for which they are de- 
signed may require courage and 
the ability to withstand intense 
pressure, especially when the dam- 
ages and distress accompanying 
the last big flood have faded in 
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Muskingum, and Tennessee valleys \, 
sides affecting their own valleys nt 
part of the comprehensive systep, 
fecting the Ohio River to which they... 
tributaries. Similarly and on jar. 
scale, this Ohio River system, togeth ; 
with possible similar systems in the \y 
souri, Arkansas, and other basins, myc 
be considered a part of a com prehens: 
Mississippi basin system in which ;, 
interests of over thirty states ar: 
volved. 

In my opinion, a comprehensive oy. 
tem demands comprehensive des», 
and layout and unified managemen 
Otherwise, I see no escape from unjod 
tunate reservoir operations wh; 
though possibly beneficial to cert, 
small watersheds, might produce dis, 
trous combinations of flood dischary 
on the main stem. Direction of the 
location, design, construction, » 
operation of flood-control _ project 


should, subject to such limitations “~ 
Congress sees fit to impose, be unit sé 
from the point where a stream enters th. re 
Rescues Are COMMONPLACE AS CoUNTLESS Homes ARE FLOODED sea to the uppermost flood contr am 
reservoirs on the principal tributari 
our memories. The necessity of evacuating a flood In conclusion, I will summarize a few of the funds +“ 
control reservoir as soon after it is filled with flood mentals of flood control that recent floods seem to haw te 
waters as can be done with due regard for the safety exemplified: n 
of the lands downstream from the reservoir is ob- 1. The ultimate necessity for reasonable and « . 
vious. If this is not done a second flood may come  nomically feasible projects for the control of floods in ow bs 
along, and conditions could then be worse than if no fertile and productive valleys. " 
reservoir had ever been built. If we are depending on 2. The need for considering flood control projects nof 1k 
reservoir storage to take the peaks off of high floods and only in respect to the localities immediately affected bu... ; 
the storage capacity has been used for storing water for also in respect to other localities in the same river sys , “ 
irrigation, power, or any other purpose, the reservoirs tem. cw 
will not accomplish the purpose for which our hopes, our 3. The need for sufficient control of agricultural adi... 
money, and our labor have been expended. industrial development to avoid indiscriminate adi... 
wasteful building of improvements in flood-menacedi 
FLOOD CONTROL AND STORAGE localities. tes 
Fortunately, it is possible in many instances to provide 4. The useful employment of all feasible measures {o Ch 
reservoirs that will allocate a definite number of acre-feet flood control, including prevention of soil erosion, regi)... 
| of capacity for each of the purposes. Irrigation, power, tardation of water flow, and building of storage reservous ¥ 
and flood-control storage requirements can be deter- channel improvements, and levees. 2 kh 
mined and provided. But after this has been done and 5. Sufficient supervisory control of hydroelectn ia. 
the plan of operation has been determined accordingly, power reservoirs to make sure that their operations do » ht 
we should not allow ourselves to be persuaded—however cause or aggravate floods. rowt! 
plausible may be the arguments—that we can still have 6. Avoidance of the fallacy that flood control storag@.),.. 
flood control if we use the storage space for irrigation, can be used or encroached on for other purposes and sti tde 
power, wild life, or other purposes. fulfill its primary purpose of flood control. 
We have lately heard proposals that privately owned 7. The organization of unified flood control manag 
hydroelectric power plants be operated in the interest of ment so that an entire valley from the coast to ti Bar 
flood control. I doubt if any policy to attain this ob- uppermost flood control reservoir can be operated cot “ 
F jective can be set up for all power projects without  sistently and for general benefit—-particularly to ava re 
greatly depreciating them as sources of power. Power operation of tributary basins to the detriment of foo orth 
uses stored water. Flood control uses storage space. control below where the tributaries enter the main streall rene 
The two cannot exist at the same time at the same place In one respect floods are like wars. We are prone! hal 
unless the reservoir has capacity for both. Perhaps the assume that we can’t have another one. It takes a wa ram 
most that can be required in the public interest with to prove the need for national defense; it takes a floot' The 
respect to reservoirs built primarily for power is that prove the need for flood control. During the past ™ nel 
sufficient governmental supervision be imposed to prevent years we have had proof of this fact. Now we have 4 oa 
power reservoirs from causing or aggravating floods. adopted national policy, and the technical and admis - 
Flood control is, of course, a vital problem in most of _ trative skills for carrying out the policy. We have ® eee 
| the basins of the United States, and each basin has its resources for the orderly prosecution of meritorious p™ any 
own particular problem and its own most desirable lic works. All we need is the determination—an¢ nas 
method of treatment. Yet no river basin that is tribu- think we have it—to retain flood control as a nat mys 


tary to another can be treated altogether as a separate objective and furnish the means for accomplishing "" 
entity. Reservoirs in the Allegheny, Monongahela, consistent and orderly fashion. 
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82 ngineers Will Build the China of Tomorrow 
m, me A Plan for the Development of a Self-Sufficient Nation 
By L. F. Cuen 
nprehensiy Presipent, AMERICAN Section, Curnese Institute or ENGINEERS 
1 which th 
ates are jj HINA is a very old country; VEN while their nation is engaged in Conditions in China have changed 
its culture can be traced back a very real struggle for survival, the greatly during recent years. First 
eNsIVe sys in an unbroken line to the Chinese are formulating a 20-year plan oof all, many farmers have gone to 
IVE desig ‘one Age. Chinese history goes of economic development. The program work in factories, to drive trucks, 
anagemer i to before 2000 B.c. For about includes extensive transportation facili- or to run machines. Many others 
TOM unio. centuries, China lived almost ties, power plants, and industries of all whoused to wear long Chinese gowns 
ms whi surely within herself, not having sorts. Indtcative of the scope of the plan have changed over to shorter coats 
to certaig -h to do with the outside world. is the housing goal of 50 million new or put on overalls so that they could 
duce disa . social system in ancient China homes. In this paper, which was pre- work better with their hands. 
discharg . ganized mainly on the basis sented before a meeting of the Metro- Twelve years ago; there were three 
of thal: classes of people. Namedin  politan Section of the Society, Mr. Chen times as many college students 
tion, at »ir order of importance, they were stresses the need for foreign capitaland majoring in literature, law, com- 
1 project re scholars, the farmers, the crafts- equipment in carrying out the program. _merce, and education as were major- 
tations a ».and the merchants. Thus the ing in science, engineering, medicine, 
, be unit inese valued their scholars and farmers much more and agriculture. But now, the number of the latter far 
nentersth@E jy than they did their industrial workers and exceeds that of the former. 
od contr chants. This is one reason why China has lagged Unequal treaties in China have recently been abolished 
tributanes ehind in industrial development. and extraterritorial rights relinquished. About a year 
the funda it was not until the fifteenth or sixteenth century that ago, China concluded new treaties with the United 
m to ha hina began to engage in trade with 
reign countries. Toward the middle of 
+ and e last century, China started to feel the 
ods in oun reasing pressure from the sea, which 
sulted in her first war with the British 
rojects 1339, when the Chinese government 
fected buf ed in vain to stop the opium traffic on 
FIVET coast. The resulting Treaty of Nank- 
ng was the first of China's unequal treaties. 
tural angi ports were opened, extraterritorial 
unate a@Eichts were established, and special tariff 
d-menace ites were granted to foreign imports. 
nce then, foreign goods have been dumped 
easures China and foreign factories opened; 
enjoyed special privileges and were 
saab t under the jurisdiction of Chinese laws. 
The local Chinese industries which were 
droclectn@| in their infancy could hardly compete 
ons do noth the fe reign ones and therefore their 
ol stored wth was greatly impeded. This is an- 


ther reason why China’s industries have 


and developed as they should. 


I manage EFFECT OF WAR ON INDUSTRY 

“1 al Early in the present century, the Chinese 

——_ tvolution broke out, led by Dr. Sun Yat- 

t of foo? 2nd in 1911 the Manchu Dynasty was 

in stream Tthrown and the monarchy changed to 

» prone ane republic. Political upheavals and civil 

kes a wae” ars followed the revolution, and Chinese 

‘a flood tq “uStnies again suffered. 

past Then came the Japanese invasion of 

have age in 1931, and China’s war with 

| adminis *P4" in 1937. At that time, most of the 

have th@ggeCustries were located in big cities along 

ious pug The Chinese government moved 

o—enl ore than six hundred industrial plants to 

in the interior. Many other plants 

ing it i pore either destroyed by war or seized by 
7 Japanese. Thus China’s new indus- SCAFFOLDING FOR A FIVE-STORY STRUCTURE IN KUNMING 
nal development was seriously affected. ' For Housing and Business Uses Extensive Building Is Planned 
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REPLACEMENT OF PRIMITIVE TRANSPORTATION Metuops Is 
URGENTLY NEEDED 
Supplies at Chungking Being Moved by Hand 


States and Great Britain on the basis of equality and 
reciprocity. This marks the beginning of equal privi- 
leges and opportunities for all peoples doing business in 
China, a condition which will undoubtedly bring about a 
much closer cooperation between Chinese and foreign 
industries and will help greatly to quicken the process of 
industrialization in China. When the war is over and 
peace finally won, China will definitely be on the way to 
nation-wide industrialization. 


THREE-YEAR PLAN 


Under the necessities of war, the Chinese government, 
like the governments of most of the other countries in the 
war, has played an important part in the development of 
basic and heavy industries. When the Japanese attacked 
China in 1937, the National Resources Commission of the 
Chinese Government was engaged in creating an indus- 
trial area, under a three-year plan, in the central prov- 
inces of Hupeh, Hunan, and Kiangsi. When the fight- 
ing area shifted from the coast further toward the inte- 
rior, these government-operated industries—half finished 
or barely started—had to be moved to southern and 
western districts and built all over again. 

In order to answer the urgent needs of war, new plants 
have been set up in the interior. The Chinese Govern- 
ment was confronted with insurmountable difficulties in 
the removal of these plants to the interior and in the con- 
struction of new ones. The situation was afterward 
aggravated by the Japanese blockade of the coast. All 
imported machinery and materials had to come, first, 
through French Indo-China, later through Burma, and 
now only by air transport from India to Kunming. In 
spite of all these handicaps, the Chinese Government has 
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attained substantial success jn j,, 

gram. The progress made in cr. 
new heavy industries may be seer ;, 
the fact that the number 0/ indy, 
plants has increased six times in th, 

seven years, while total procuctip, 

increased more than ten times 


PRESENT DEVELOPMENT 


At present, the National Reso, 
Commission has under its contro] 
dustrial units engaged in manufacty, 
mining, and the production of po. 
There are 9 iron or steel plants; an elec. 
chemical plant; a copper refinery: § »4 
chine works, of which one specialize 
prime movers and machine tools: 5 plus 
producing electrical equipment; § a) 
distilleries; 2 synthetic oil plants; 5 aly 
and fertilizer plants; 4 agencies {oy 
porting such minerals as tin, tungy 


coal mines; an oil administration: 4; 
ploration office for oil and natural pag 
and 22 electric power plants. Wit} 
few exceptions, all the electric power plang 
in the interior of China are operated 
the Commission. The Commission » 
has a technical staff of 12,000 and en 
ploys 170,000 workers in the different e 
terprises. 

Of course, all that China has accom 
plished industrially during the last sey 


as compared with what has been dow 

in the United States since Pearl Harber 

But, considering the extreme difficulti 
under which we have had to work, we have really dong 
the very best with what we have. 

China's industries of tomorrow must be built to ser 
two distinct purposes. During this war, China ha 
suffered so much from the lack of munitions and mecha 
nized weapons. For the last seven years, people in Ching 
have been fighting virtually with human flesh and blo 


The odds have been all against them. Through al) the 


ordeals of these seven long years the Chinese hav¢g 
certainly learned one lesson and have made up them 
minds that such unequal combat shall never occu 
again. 
all Chinese are peace-loving people. But in order 
protect their national integrity and maintain their ver 
existence they know that it is necessary to build g 
a strong industrialized China so that blood-thirsy 
aggressors cannot again perpetrate such crimes. 5 
from the standpoint of national defense, China must 
catch up in her industrialization as quickly as possible 


STANDARD OF LIVING MUST BE RAISED 


Then there is the great problem of poverty. Mor 
than 80% of the people of China live on farms. Becatts 
of the lack of modern equipment to increase farm pr 
duction and the lack of transportation facilities to a 
tribute farm products, China as a whole is not 
sufficient in food, or in other necessities of daily living 
Under the stress of war, economic conditions in China 
have become worse. It is only by building up vance 
industries that the population can be saved from starva 
tion and poverty and the standard of living ras 
Therefore from the standpoint of national econoty als 
China must be industrialized as quickly as possible. 


and antimony; many mines, including 


years of war with Japan would seem a triff 


Of course, China is a peace-loving country and 
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the busis of these two fundamental requirements— 
De Seen f sonal deiense and national economy- Dr. Sun Yat- 
Dt induste founder of the Chinese Republic, laid down twenty 
S in th. -; ago te basic principles and overall plans for the 
uctios trial development of China. Since then, work has 
, carried on to coordinate and to perfect such plans. 
NT ASIC INDUSTRIES WILL COME FIRST 
1 Rese Vhen building a new house, the owner always wants 
itrol make it aS Spacious and comfortable as possible. 
nufactr re are always a lot of nice things that he would like 
| of pow ave in his house and some other things that his wife 

an ek - che cannot afford to miss. Since it is impossible to 
lery; | «them all, they must be satisfied with what they can 
recializ . within their means. Similarly, in building up a 
Is; 5; »try like China, it would be desirable to develop 
t: Sal »y different kinds of industries, as large as possible 
its; 5al as quickly as possible. Since China's ability to do so 
cies for ery limited, especially at the beginning of reconstruc- 
» tungst it is necessary to start in with those industries that 
Ncluding AEE most basic, most urgent, and most useful. If the 
ion; at ‘nese cannot have both farm tractors and pleasure 
atural pliers, then they will choose the tractors first. If there is 

With ‘enough steel to make both ball bearings and cigarette 
ower plant ters, then the steel must go to ball bearings. There- 
perated bre, in planning for postwar industries in China, it is 
ission 1 taquestion of what is wanted, but of what can be had, 
0) and egiilibow much, and how soon. 
ifferent eq \mong the industries to be started immediately after 
e war, the basic and heavy industries are the most 
as accomfmportant. Among these are the mining of coal, iron, 
last sever ‘other essential minerals; the steel industry; chemical 
eem atri@mmndustries; oil wells and refineries; and factories to make 
een domrucks, tractors, farm equipment, machine tools, elec- 
rl HarborMrical apparatus, and other necessary products. Steam 
difficultiind hydroelectric power plants are needed to supply 
eally donpower and lighting to industrial districts, to cities and 
wns. Another thing of equal importance is the de- 
it to serv@iielopment of transportation facilities and communica- 
‘hina | nsystems. Railways and motor roads must be built 
id mechafii/™!! over the country, and at the same time ships and im- 
> in Chit roved waterways are needed to transport raw materials 
nd bloodfnd industrial products and to effect better distribution 
gh al) thai {arm produce and commercial goods. 
ese have lo give a rough idea of the size of the job planned, the 
up thefiMollowing figures are quoted from the recently published 
er 
intry and : 
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RUBBLE NEAR CHANGTEH's East Gate Is TyPIcAL oF THE BoMBED CITIES OF CHINA 
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END oF A RAILROAD LINE IN SoutTH CHINA 
Construction Was Halted by Japanese Invasion 


book, by Generalissimo Chiang Kai-shek, called China's 
Destiny. As a goal for postwar industrialization, it 1s 
planned to build 100,000 miles of railroads, 1,000,000 
miles of motor roads, 24,000 locomotives, 300,000 railway 
cars, 7,000,000 automobiles and trucks, 120,000 air- 
planes, 14,000,000 tons of ships, 4,000,000 machine tools, 
and power plants with a total generating capacity of 
20,000,000 kw. It is also planned to produce in every 
year 150,000,000 tons of coal, 5,000,000 tons of iron and 
steel, 1,700,000 tons of petroleum and oil, 30,000 tons of 
tin, 25,000 tons of copper, 25,000 tons of tungsten, and 
20,000 tons of antimony. For clothing, it is planned to 
add 10,000,000 spindles to the textile mills. Construc- 
tion of 50,000,000 new homes is also planned. At first 
view, all these figures may seem fantastic. But con- 
sidering that China has a population three times that of 
the United States, and an area of 
1'/ times, it will still be far behind 
the United States even if this goal 
is reached. It will take China at 
least twenty years to realize this 
plan. 


CAPITAL AND EQUIPMENT NEEDED 


To carry out such a plan, at 
least four things are necessary— 
capital, equipment, raw materials, 
and manpower. In the matter of 
capital for its industries, China's 
own financial ability will be rather 
limited, especially at the beginning. 
It will not be sufficient for rapid 
growth and large-scale expansion of 
industry immediately after the war. 
It will therefore be necessary to 
look to foreign countries, especi- 
ally the United States, for financial 
cooperation and assistance. This 
aid might be in the form of loans, 
bonds, long-term credits, orstraight 
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TRAFFic Passinc Over A New Bripce Wuicu AN OLD ONE “SOMEWHERE IN CHINA” 


financial participation in Chinese industries by foreign 
private interests. The Chinese government has recently 
adopted a policy that encourages foreign investment. 

As regards supplies of equipment and machinery, it 
will again be necessary to depend mostly on imports 
from foreign countries to start China’s postwar indus- 
tries. It will be quite a long time before enough equip- 
ment and machinery can be made in China to supply its 
industrial needs. 

As for raw materials, China has many natural resources 
but the trouble is that they are mostly still underground. 
It will be necessary to spend a great deal of time and 
effort to make these resources available. So there again 
the importation of industrial raw materials will be 
essential to meet immediate requirements after the war. 

Last but not least is the problem of manpower. Of 
this there is no apparent shortage. Yes, there are 
plenty of manual laborers, but there are far too few 
skilled workers. An acute shortage of trained personnel 
has been experienced during the war. It is estimated 
that at least 2'/, millions of technicians and trained 
workers will be required in Chinese industry in the first 
ten years after the war. 


VAST NUMBERS OF ENGINEERS NEEDED 


Now, with all these facts in mind, what are engineers 
going to do to help build the China of tomorrow? One 
thing I can say for sure, engineers are going to play the 
most important part in the postwar reconstruction of 
China. It is difficult to imagine how many civil engi- 
neers will be needed int China to build 100,000 miles of 
railroads and 1,000,000 miles of motor roads; how many 
mechanical engineers to manufacture all the locomotives, 
cars, planes, ships and machinery; how many electrical 
engineers to install and run all the power plants; how 
many chemical, metallurgical, mining, and other kinds of 
engineers to develop all the different industries. There 
are at present only a handful of such engineers in China. 
Certainly vast numbers of different kinds of engineers 
will be required to do such work as soon as postwar 
industrialization is started. We engineers in China 
have an enormous job on hand. It will take the best of 
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our ability and 
of our effort to doit y, 

China's CNginees 
have not had to w.. 
industries from scrat r 
Many years have he, 
spent in dev: loping , 
dustries in America » 
elsewhere anc there al 
solutely is no reason 


the Chinese should haya egu 

to repeat all the exper vy 

mentation and resear 

already done. Ty adv 

greatest benefits gj din 

be secured through Sine 

justment and read unt 

tation of establish les 

principles and meth ne 0 

ods to suit local eo, wil 

tions and requiren ent led 

inChina. The Chines d st 

are therefore looking eu 

American engineers SUF 

American industries he p 

technical assistance 

doing a better, quicker the 

and more efficient jo! ger 

There is absolutely no doubt that China will be indyamish«" 
trialized as soon as the war is over. To what extent ti igle 
will be done and how fast will depend in large measure The 
the general situation in China after the war. But ng 
least this can be taken for granted—that there will ce 
unlimited opportunity for both Chinese and foreigg ¢' 
engineers who are willing to take an active part in th thi 
building of China's industries of tomorrow. Be "4 
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have hee 
iment : OST natural and artificial storm-water channels 
ad there a in Orange County, California, require some form 
) reason wi oj protection if their banks and levees are to be 
should hav eguarded from scour and washouts during times of 
| the exper wy storm runoff. Where this trouble occurs, either 
nd resear material composing the waterways is of a light 
one. Tillllindy nature or the grades are steep enough to induce 
ne eoding velocities. 
4 he no the great flood of March 1938, the Orange 
id read unty Flood Control District has constructed several 
establish fies of channel protection works of different classes. 
and meth ne of the most successful and economical types consists 
local cor wire-mesh fencing supported on rail or pipe piles 
quiren en: bled together and backed up with reeds tied in bundles 
“he Chincolltiand securely attached by means of wire ties. The prac- 
+ looking hice in the smaller channels has been to use pipe piles 
gineers 3 .s supports for single-line fences of wire mesh and reeds. 
dustries igmrbe piles are driven at angles to suit the bank material 
sistance metained and still give a fairly efficient hydraulic shape 
er, quicker the channel section for its designed capacity. In the 
cient j «ger channels, where greater quantities of water and 
lI be indyemmmiher velocities are found, it is necessary to support 
extent th agle-line fences on rail piles driven vertically (Fig. 1). 
measure of The accompanying photographs of protection work 
r. But blong Trabuco Creek show a portion of a completed 
ere will hlliience of the heavier rail-pile type located on the outside 
nd foreig rather sharp bend in the channel. Former erosion 
vart in tlm this bend of the stream has now been arrested and 
“Beveral acres of good citrus land protected. This work 
was done during the spring of 1942 by the Flood Control 
District, using force account methods. Subsequently, 


mn January 23, 1943, the fence was subjected to, and 
successfully passed, a peak flow of 2,850 cu ft per sec. 
The amount of this peak was determined in a straight 
section of the channel at a point downstream and had 
the following dimensions: width, 90 ft; maximum depth, 
and mean velocity, 11.5 ft per sec. Undoubtedly 
the effect of turbulence along the curved portion of the 
fence was considerable. Several smaller peak flows 
have occurred since without having any pernicious effect 
pn the structure. 

The photographs, taken in June of 1943, show no ap- 
parent damage to the fence. There were no holes in 
the backing after the flood as is 
bmetimes the case with fences 
illed or backed with ordinary § 
brush. In observing flow along 
these fences it appears that water 
sunable to get a sufficient hold on 
the bundled reeds to loosen them. 
i such fences are properly con- 
structed, water filtering through 
the reeds to the bank side no 

nger has an eroding velocity. 

Economies were effected by ob- 
taming used material for parts of 
he work. Ninety-pound used rails 
“it in length were driven verti- 
ally on 12-ft centers with their 
lops at grade at 7.5 ft above the 
mannel bed. It was necessary 
Mat these rails be straight but 
‘ey were not “re-laying” mate- 


LEST 


Reed-Backed Fences for Channel Protection 


By J. A. Brap.ey, Assoc. M. Am. Soc. C.E. 
AssisTANT FLoop Contrrot Orance Country FLoop Contrrot District, Santa Ana, CALir. 


rial; a “re-rolling’’ grade was found to be satisfac- 
tory. The driving was accomplished with a drop- 
hammer weighing 2,600 Ib, which worked in hang- 
ing leads suspended from a 50-ft dragline boom. Be- 
fore driving, a trench deep enough to give a 2-ft 
bury to the wire mesh and reed bundles was excavated 
using a 1'/,-cu yd bucket on the dragline. 

Three lines of used °/s-in. steel wire rope were stretched 
taut, wrapped, and securely clamped as shown in Fig, |. 
To these cables and piles, two widths of new 58-in. 
type “I’’ galvanized wire mesh were firmly wired at 
about 1-ft intervals with double wrappings of No. 9 
gage galvanized wire. A horizontal lap of 8 in. was 
allowed between the two widths of wire mesh. No verti- 
cal joints in the wire mesh were permitted between piles. 

Reeds 12 to 14 ft in length for the backing material 
were cut from dense growths along river levees, where 
they are grown especially for bank protection. They 
were placed approximately 10 to the bundle and tied 
tightly once around the middle and at each end. The 
bundles were hauled by truck a distance of 24 miles for 
this particular job, laid in horizontal rows beginning 
with the bottom of the fence, and tied at intervals with 

*No. 12 gage galvanized wire. Gravel-wash material 
from the channel bed of the stream was then placed 
behind the finished fence by means of the dragline. 

Costs for a total of 2,676 lin ft of completed work at 
this location were as follows: 


Labor . . $4,381.32 
Material 4,112.55 


3,398 . 07 
900.06 


Equipment charges . . 
Engineering and overhead . 


A typical levee protection fence using pipe piles driven 
on a slope is illustrated in the photograph showing the 
Fullerton Relief Channel. A */s-cu yd dragline with a 
30-ft boom was used to excavate for the fence trench. 
The bucket was then replaced with a set of hanging leads 
and the pipe driven with a 1,200-lb drop-hammer. 
Lengths of used pipe 2’/s-in. in outside diameter, 14 
ft in length, and weighing 5.79 Ib per ft, were driven on 


Two Views or Reep-BacKEeD RatL-PILe Protective Fence ALONG TRABUCO CREEK, IN 
SouTHWEsST ORANGE County, CALIFORNIA 
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Used Wire Rope Wrap and Clamp Each Pie 
Galvanized Wire Rope Chip 


58" Type I Fencing \ 


6" 


97" 


"Reed Bundies Tied to Fencing 
ow 


’ Used Wire Rope.Wrap and 
Clamp Every Other Pile. 
Alternate with Bottom Line 
Channe! | 
Bottom 

2" Used Wire Rape. Wrap and 
Sof Clamp Every Other Pile. 
Alternate with Top Line 

| -~58" Type I Fencing 
< 
} 2’ Used Wire Rope Wrap and 
4 ~Clamp Every Other Pile. 
Alternate with Center Line 


Fic. 1. Typrca, Desicns or CHANNEL PROTECTION FENCES 


j-ft centers at the grade and slope shown in Fig. 1 (0). 
Two lines of used °/s-in. wire rope were stretched, 
wrapped, and clamped to the piles. One 58-in. and one 
26-in. width of wire mesh were fastened on as before 
described and the bundled reeds placed behind them. 
Reed-placing operations were followed closely by back- 
filling, the level of the fill being maintained only slightly 
below the top of the bundles. 


COSTS OF CHANNEL PROTECTION WORK 


The District, using its own forces, completed 680 lin 
ft of this type of construction at two locations on this 
channel during the fall of 1942. Costs were as follows: 


Labor $452.48 
Material 500.75 
Equipment charges 205.42 
Engineering and overhead 60.55 

Total. . $1,219.20 


The Indians found many uses 
for the reeds that grow in many of 
our Southwestern States. They 
used them for lattices in the con- 
struction of adobe huts, for carry- 
ing nets, as shafts for arrows—in 
fact, wherever a tough, flexible, 
and durable material was needed. 
Makers of musical instruments, 
after proper curing of the plant, use 
certain parts for the reeds of clari- 


2" Used Wire Rope.Wrap and f j Reeds often reach a heig 
Clamp Every Other Pile | | 
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Califcrnia, especially 
streams and in are.s of «, 
soil with high ground » 
The accompanying photoo, 
of a levee along the lower < 
Ana River shows the dens, 
and height of the gr, 
20 ft in from two to three, 
after the rhizomes are se; 
and require no cultivatic, 
other care. The reed grow 
along these levees serves a 1 
fold purpose—it protects ; 
sand levees from scour ; 
streamflow and wind, ané 
furnishes material for back 
fences like those that hy 
been described. 

However, during the 
season the fire hazard is » 
ous and it is necessary to ke 
roadways cleared on top of 
levees so that fire-fightj 
equipment can reach the soq 
quickly. It is also necessy 
to maintain frequent patrols 
watch for fires and to ¢; 
trespassers. There seemst 
a temptation for unauthorix 
persons to try to obtain th 


reeds for their own use in ma 
ing ornamental fences, 


houses, and even bean pok 

It is evident that the | 
of growing reeds for fod 
protection uses alone wou 
be excessive. To keep the costs of cultivation at a maj 
mum, the District entered into a mutual agreement wit 
a corporation specializing in the manufacture of red 
for musical instruments. 

This contract requires the corporation, at its ow 
expense, to make all patrols and additional planting 
requested by the District, and in return the Distr 
yermits the corporation to cut and harvest selected stalks 


> Double Wire Ties 


(d) 


Since the growth is quite rapid, even when the olde 


stalks are cut out, and the corporation’s requirements at 
low, the Flood Control District already has a potenti 
supply of material for protection-fence backing which 
sufficient to last for many years. 


7 


a nets and organ pipes. The reeds (Lerr) Reeps Growrnc ALONG THE SANTA ANA River, READY FOR HARVESTING RiGHt 


grow well in the climate of Southern A Pree-Pite Fence ALONG THE FULLERTON RELIEF CHANNE! 
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he Shipshaw Hydroelectric Project, Canada 


Construction Methods 


By WATER GRIESBACH 


Cwier Encrveer, Toe Founpation Company or Canapa, Lrp., Montreat, Canapa 


NE of Canada’s major con- 
tributions to the war effort 
has been made by the Alu- 

um Company of Canada, Ltd., 

the completion of the Shipshaw 
ver development. The site is on 
Saguenay River, a few miles up- 
eam from the Aluminum Com- 
ey's main plant at Arvida, Que. 

‘chority to proceed with the con- 

ction of the No. 2 development 

s granted to the general contrac- 

- on May 15, 1941. The first 

ver was delivered from the pro- 

t on November 24, 1942, about 

teen months later. In this time 

900,000 cu yd of earth was exca- 

ved, 2,560,000 cu yd of rock moved, 

merete placed. 


“ PECTACULAR” is perhaps the 

best one-word description of the 
construction of Shipshaw No. 2, a 
1,200,000-hp development. To climax 
the exploit, an 82,000-lb dynamite shot 
removed the rock plug separating the 
tailrace from the river. An unusually 
rapid construction schedule was adhered 
to despite wartime difficulties in obtain- 
ing equipment. This article by Mr. 
Griesbach completes a series on the 
Shipshaw project which began in the 
July issue. The series has been pub- 
lished through the cooperation of ‘The 
Engineering Journal’’ of the Engineer- 
ing Institute of Canada. 


and 697,000 cu yd 
plant. 


channel (Fig. 1), and No. 1 plant was 
located in this vicinity. With the 
exception of the primary crushers, 
the rock-crushing and concrete-mix- 
ing plant was all outside: the flooded 
area. The primary crushers were 
located at the end of a heavy rock cut 
in the head channel to facilitate the 
supply of crusher feed from the rock 
excavation. No. 2 plant, equipped 
to provide about one-third of the 
total volume of concrete, was at the 
west end of the head channel. 

After the completion of the Chute 
a Caron extension, the concrete mix- 
ing plant was moved over to Ship- 
shaw and set up as No. 3 plant at a 


convenient point to receive aggregates from No. 1 
It was used during the peak period to supple- 


rent was a most important factor in 
raking it possible to meet the construc- 


ng all the plant and equipment in 


minders, a planer, a shaper, a milling 


acksaw, a bolt-threading machine, and 
steam hammer. 


lire repair shop, one to handle the or- 
mary run of automobile and truck 
bres, the other exclusively to repair the 
* by 24-in. and 14 by 24-in. tires for 
the larger trucks. 


\J] branches of the preliminary work—including clear- 
sof the site and building of roads and railroads, a town 
service buildings, and machine shops, compressor 
se and air lines, pump house and water lines, heating 
bot and steam lines; transformer installations and 
tric power lines, and rock-crushing and concrete- 
“ing plants—were carried out simultaneously in order 
expedite actual construction operations. 
\ltogether 430 acres of the site were cleared, and a 
tal of 16 miles of roads and 17 miles of standard-gage 
road were built to provide highway and rail connec- 
ns and ready access to all parts of the work. The 
pwn site was centrally located on the north bank of the 
guenay River, and included administration buildings 
nd housing and feeding accommodations on an upper 
el, and service buildings and yards on a lower level 
ng the river bank. 
The work of the mechanical depart- 


n schedule. The problem of keep- 
erating condition was a big one on 

unt of the scarcity of plant and the 
eed of operations required. The 
ichine shop was provided with 28 
eces of modern equipment including 
thes, presses, drills, welding outfits, 


chine, a shearing machine, a power 
To effect 


momy in the use of tires, two vul- 
uuzing machines were installed in the 


ver two-thirds of the volume of 
ncrete to be poured was concentrated 


in the area at the east end of the head 
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ment the main plant in supplying special mixes for certain 
parts of the work. 

To assure a daily average of about 2,500 cu yd from 
the No. | plant, it was decided to use four 2-cu yd mixers 
to provide ample capacity to take care of unforeseen 
delays, and to meet peak demands. The section from 
the primary crushers, through to and including the 
classifying bins, was duplicated to allow for repairs and 
screen replacements, and to give sufficient capacity to 
maintain an ample supply of aggregates in the stock 
piles. Each half was designed to produce about two- 
thirds of the mixer requirements. Four sizes of coarse 
aggregate were needed—'/, to */,4 in., */4 to 1'/2 in., 1'/2 
to 3 in., and 3 to 6 in. The percentages of each size 
were 20, 14, 18, and 22, respectively. Then 26% of 
sand completed the average mix. The crushers were set 


below grade so that there would be a minimum of demo- 


EXCAVATION OF PowEerR-House SITE AND TAILRACE—TRESTLE CARRIES 


CONSTRUCTION ROADWAY 
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lition work required after their removal, and prior to the 
flooding of the head channel. 


EARTH EXCAVATION 


In the head channel a large earth cut amounting to 
700,000 cu yd extended from the control works down- 
stream for a distance of 2,600 ft. The soil being of a 
sandy nature and ideal for scraper work, this section was 
sublet to a road contracting firm. Scrapers and tractors 
with bulldozers were used on this work. Other earth 
excavation in the vicinity of the head channel totaled 
about 1,000,000 cu yd. The excavation included strip- 
ping of overburden in the head channel and at dam sites 
as well as the digging of several drainage ditches. Over 
areas where rock was used for crusher feed, the rock sur- 
face was cleaned by hand. The different kinds of soil 
encountered included sand, humus, blue-clay, sand and 
gravel, and gravel and boulders. 

Unwatering of the foundations was not a major prob- 
lem, but considerable pumping was required in addition 
to the digging of several drainage ditches. 

The excavation was done with 1'/, to 2'/:-cu yd drag- 
lines or shovels, and disposal was by trucks or tractor- 
tread wagons to low areas adjacent to the head channel. 
At Dam No. 5, a 4-cu yd dragline loading into 20-cu yd, 
standard-gage, side-dump cars was used. All side 
slopes in the head channel were riprapped with 3 to 6-in, 
crushed rock, or the run of the primary crusher, spread to 
an average thickness of 9 in. by means of bulldozers and 
also by hand. 

In the power-house and tailrace area, the greater part 
of the earth excavation, amounting to over 1,200,000 cu 
yd, consisted of sand and gravel. Two draglines, one 
with a 100-ft boom and 4-cu yd bucket, and one with a 
138-ft boom and 6-cu yd bucket, were used to remove the 
overburden to a depth of about 50 ft. The material was 
loaded into 20-cu yd, standard-gage, side-dump cars, and 
hauled to disposal areas adjacent to the tailrace by 40-ton 
steam locomotives. Working two 10-hour shifts, these 


two machines averaged 6,000 cu yd per day. 

Before power could be delivered on the scheduled date 
of November 20, 1942, it was necessary to remove suffi- 
cient of the earth-fill dam at the control works to provide 
for the flow through the head channel. 


This work was 
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done with the larger of the draglines just mentiong 
The first cut was made in the dry, on the downstr 

slope, before erection of the gates in the control wor 
was completed. When all six gates were finished, ab 

the end of August 1942, water was pumped from ¢ 
forebay into the area between the earth dam and {i 
control works to equalize the head on the dam, and th 
final cut to grade was started. The material was d 
posed of-in the flooded area below the control wor 
clear of the head channel, in 20-cu yd, standard-gag 
railway side-dump cars carried on a timber trestle. 


ROCK EXCAVATION 


The rock is an anorthosite, a coarse-grained igneoy 
formation composed essentially of plagioclase feldspa 
On account of the typical jointing, joints parallel to thr 
or more intersecting planes, it had a tendency to break 
large angular blocks when blasted. Because of it 
crystalline structure, it had a slight tendency to break 
long pieces in the primary crusher, but made good con 
crete aggregate. It is slightly softer than granite but co 
siderably harder than limestone. There were 2,486,(if 
cu yd of rock excavation in all the open-cut wor 
In the head-channel, power-house, and tailrace areas 
where the maximum depth of rock to be removed was 4 
much as 105 ft, two or more cuts were made. Under ( 
control works, dams and wing walls, where there ¥ 
only a minor amount of loose and weathered rock, a «1 
of from 2 to 5 ft was sufficient to reach a satisfactory 
foundation. At one point in the north wing wall, it wa 
necessary to excavate to a depth of 32 ft on account 0! 
fault which cuts across the foundation. 

The drilling equipment consisted of various makes 
well drills, wagon drills, sinkers, various makes o! hight 
jackhammers, and diamond drills, which were used ¢ 
special work in the tailrace only. The spacing o! well 
drill holes varied from 8 to 10 ft, and of jackhammer 4! 
wagon-drill holes from 3 to 5 ft, depending upon ' 
depth of the face. In general, well-drill holes were use 
where the face was 18 ft or over, wagon drills and sinker 
for cuts from 8 to 18 ft, and jackhammers for the she 
lower cuts and secondary drilling. Wagon drills we 
also used for drilling horizontal lifter holes at the botto" 
of deep cuts. 
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exclusive of the tailrace plug, an average 
one pound of dynamite was consumed per 
pic yard of rock excavated. In well-drill 
‘es, 79, dynamite was used, in other blast 
Except in shallow cuts and 
eoches, rock excavation was done with 
» cu yd shovels loading into 2 to 4-cu 
standard dump trucks, 10-cu yd trucks, 
and 13-cu yd tractor-tread wagons. 
‘ct of the rock from the control works, 
ms, wing walls, and the trench adjacent to 
 tailrace plug was loaded by hand into 
‘sing which were handled by crawler cranes. 
veneral excavation, with the exception 
that from the head channel, which was 
required for crusher feed, was wasted in 
posal areas adjacent to the head channel 
ind tailrace. 
To facilitate operations in the power- 
wse area and particularly in the tunnel 
cork, a 35-ft roadway was excavated down 
tunnel grade at the rear of the power 
use, With a ramp leading to the upper levels at each 
od. At the portals, the rock was cut back from the 
»adway to provide at least 30 ft of vertical face over the 
‘ynnels, and sufficient width to accommodate the steel 
wyes and penstocks. The tunnels were driven by the 
iyll-face method, with the exception of 3 to 6 ft of invert 
eft in place to provide a temporary level roadway. The 
irilling was done wet, from a drill carriage or jumbo with 
, battery of 24 power-feed drifters mounted on the front 
end. Each machine was mounted on a swing dump on a 
universal column arm. Three working platforms pro- 
ided ready access to the face and sides of the tunnel and 
served as storage areas for both sharpened and dull drill 
steels. Cantilevered extensions were provided at each 
side, which could be removed when moving the jumbo in 
r out of the tunnel. The complete carriage was 
mounted on caterpillars. The total weight, including 50 
sts of drill steel, but exclusive of the weight of cater- 
pillars, was 23 tons. The jumbo was also used as a plat- 
form for scaling the surface of the tunnel. 


REMOVAL OF TAILRACE PLUG 


After making careful studies of various ways of taking 
care of the final break-through from the tailrace to the 
river, it was decided to leave in place a natural rock 
barrier or plug, as it is commonly called, and blast it in- 
stantaneously after all work was completed in the east 
half of the tailrace. 

The rock in the whole tailrace area was first leveled off 
to El. +50, and then taken out to grade, working from 
the power house towards the mouth of the tailrace. On 


Width Varies from 
22 to 52 Feet 
El +45.0~% 


Vertical Diamond Drill Holes 


Flooded to E) +12.0 


Fic. 2. Section SHowinc Metuop Usep To Dispose or Rock 
PLuG AT TAILRACE 


Rock PLuG PERMITTED EXCAVATION OF TAILRACE IN THE Dry 
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account of the seamy nature of the rock, it was decided to 
excavate to grade +5 to within 130 ft of the downstream 
face of the plug, and to provide a secondary plug as a 
safety measure against leakage by excavating a trench 
down to grade immediately upstream of the final plug. 
It was also decided to excavate a sump below the tailrace 
floor on the upstream side of the plug for the purpose of 
retaining as much as possible of the final shot below tail- 
race grade. Advantage was taken of the existing low 
water in the river to reduce the final volumes by excavat- 
ing the area over the main plug and trench down to El. 
+40. A concrete retaining wall with crest at El. +45 
was then built along the center of the plug to take care 
of the fall floods. After a trench 16 ft wide was exca- 
vated down to El. —10, with very little trouble from 
leakage, the secondary plug was removed, and the sump 
was excavated down to El. —10 for a distance of 40 ft 
back from the plug, and then carried up on a 20% slope 
to meet the tailrace floor. This sump provided storage 
space having a volume of about 13,000 cu yd. 

The plug contained about 18,000 cu yd. It was 310 ft 
long, with the east end about 75 ft south of a line normal 
to the tailrace wall at the west,end. It was 35 ft high, 
and the top width varied from 22 to 52 ft. The down- 
stream face sloped at an angle of about 45deg. A careful 
survey was made of this face to serve as a guide in drilling 
the plug. (See Fig. 2.) 

Most of the drilling was done with diamond drills, 
using bits 1’/sin. in diameter. Vertical holes were 
drilled on 5-ft centers, and up to 8 diagonal holes were 
drilled from each setup at 5-ft intervals along the down- 
stream edge. The ends of the plug were close drilled 
with vertical and fanned holes. Well drills were used in 
the wider section at the west end. Twelve coyote holes 
3 ft wide by 4 ft 6 in. deep were tunneled into the plug at 
about 25-ft centers, with bottoms at El. +2. The holes 
varied in length from 15 to 40 ft, and contained up to 
three sets of loading pockets on each side. Additional 
drill holes, extending out to near the sloping face of the 
rock, were fanned out from the ends of the coyotes. 

Loading of the holes was started November 17, a day 
before the completion of the drilling, and was completed 
on November 19, 1942. An average crew of 80 men 
placed a total of 81,750 lb of dynamite, which consisted 
of 5,000 Ib of 75% polar forcite in a portion of the well- 
drill holes, and 76,750 Ib of 80% giant gelatin in all other 
blast holes and coyotes. An average of 4.5 lb of dyna- 
mite was used per cu yd of rock, and 26,800 lin ft of 
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primacord detonating fuse was used in connecting up 
the complete charge. 

Prior to the blast, the tailrace was flooded to El. +12 
only, or to about 5 ft 6 in. above the top of the coyote 
holes. While it was desired to have some cushioning 
effect against flying rock from the coyotes, the water on 
the other side of the plug was down to El. 33.5, and it 
was believed that the greater the difference in head, the 
greater would be the volume of blasted rock which would 
be carried into the sump. The shot was fired at 11.07 
a.m. on November 21, 1942, and although there was 
some slight damage done to both temporary and perma- 
nent work at the east end of the power house, it was 
considered a very successful shot, as subsequent sound- 
ings indicated less than 500 cu yd of blasted rock to be 
removed. This material has since been taken out by a 2- 
cu yd scraper. Altogether about 600,000 Ib of drill 
steel and 3,360,000 Ib of dynamite were used in removing 
2,630,000 cu yd of rock. 


CONCRETING DAMS AND WING WALLS 


On account of the nature of the topography, most of 
the concrete was transferred from the mixing plants to its 
destination by trucks. Two types of buckets were used 
for carrying the concrete, 2-cu yd. controllable bottom- 
dump buckets, and standard 2-cu yd bottom-dump 
buckets. To hold the buckets in place, 4 by 6-in. tim- 
bers were bolted to the truck bodies. For dumping 
directly into hoppers, where the concrete was conveyed 
to its place in the forms by elephant trunks or buggies, 
the concrete was carried in 2 by 2 by 8-ft steel boxes 
mounted on steel-body trucks. These boxes were pro- 
vided with a top-hinged door on the rear end for dis- 
charging the concrete from the raised body. Some of the 
concrete was delivered on flat cars carrying two 4-cu yd 
buckets to Dam No. 5, where a convenient track had 
previously been laid at the time the crushers were in- 
stalled in the head channel. 

The buckets were handled from trucks or cars by 
crawler cranes or derricks. From 4 to 6 trucks were 
required per handling unit, and up to 400 cu yd of con- 
crete per unit was placed in one 10-hour shift. 

In the dams and wing walls, a total of 467,000 cu yd of 
conerete was handled directly into place in buckets by 
derricks and crawler cranes. Concrete was poured in 5- 
ft vertical lifts in alternate blocks 38 and 40 ft long, with 
a five-day interval between pours. The 5-ft lifts were 
poured by building up layers the full length of a section 
to the full height, working away from the upstream face, 
as the joints are on a 5% grade sloping up from this face. 


Within a few hours after completion ,; 
pour, the top surface was cleaned off wit) 
air-water jet, and was kept wet for perio 
of five days. Prior to the next pour » 
surface was sandblasted, where required, , 
prepare a satisfactory bonding surfac, 
'/y-in. layer of grout was applied to the 
face in advance of the concrete. 

Panel forms to suit the 5-ft lifts, with {,,, 
clamps and mild-steel tie rods °/, in, jy , 
ameter, were used throughout. Excepy 
the top section with vertical sides, where ho, 
zontal ties were used, the tops of panels we, 
held in place by form clamps and rods se; 
4-ft centers and sloped at 45 deg. The; 
rods were attached by sleeve nuts to crimp, 
anchor rods set 24 in. into the previous pour 
The bottoms were held by clamps attached; 
the tie rods left in place in the previous pour 
On the vertical face, it was found necessary; 
support the bottoms of the panels by horizontal anchors se 
near the top of the previous pour to overcome a bulginy 
tendency caused by dumping the 2-cu yd buckets close 
the forms. On the sloping side, the ties at the top of th 
panel were nearly normal to the face, and no trouble was 
experienced in using these for anchoring the bottoms of tly 
panels in the succeeding pour. To support the top of th 
panels, 2-in. pipe braces sloped at 45 deg adjacent to the ti 
rods, were used. The upper end was separated from th 
face of the form by a wood block, which was removed wher 
the concrete reached a sufficient height. A horizonta! 
paneling effect was provided on the upstream face by 
means of a V-strip attached to the top of the panel forms 
The forms were removed within three to five days after 
the concrete was poured. The concrete included in dams, 
shafts, tunnels, and power house totaled 874,000 cu yd 

An average of 3,960 men were employed per day in two 
10-hour shifts. The daily peak was reached in Jun 
1942, when 9,863 employees were included on the pay 
rolls of the general contractor and subcontractors. The 
total number of employees hired—47,747—indicates on 
of the labor difficulties which had to be contended with 

At the beginning, the work carried an AIA priority, 
which was a very high one, but unsatisfactory on accoun' 
of the great number of jobs holding the same rating 
Later, when AA ratings were created, the job was given an 
AAI standing on materials for the work, but any work 
for the armed forces got the preference on equipment. 

Acknowledgment is gratefully made to the organiza 
tion of the Aluminum Company of Canada, Ltd., for 
their considerate cooperation throughout the course 0! 
the work; to Aluminum Laboratories Ltd., and ther 
consulting engineer H. G. Acres, M. Am. Soc. C.E., re 
sponsible for the design and engineering, for their 
efficiency and cooperation in preparing and issuing 
drawings to meet the fast construction schedule; to al! 
subcontractors for their cooperation; to all manufac 
turers and suppliers of materials and equipment for ther 
expeditious handling of orders under wartime conditions 
and to the Canadian Ingersoll Rand Company Ltd., anc 
the Canadian Industries Ltd., for their valuable assis 
tance in planning the rock work. 

The Foundation Company of Canada, Ltd., was the 
general contractor, and the work was carried out under 
the direction of V. G. Younghusband, vice-president 
A. O. Hawes was resident engineer, and Charles Miller, 
assistant resident engineer, for the Aluminum Compan) 
of Canada Ltd.; and P. C. Kirkpatrick was resider' 
engineer for H. G. Acres, consulting engineer to the 
Aluminum Laboratories Ltd. 
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hould There Be an Engineer in the President's 
Cabinet? 


By H. L. Fruenp, M. Am. Soc. C.E. 
Water Contrrot PLaAnninc DepartMeNT. TVA, Knoxvitie, Tenn. 


RE engineers inferior as administrators? In at 
[\ \east one branch of their broad field of endeavor, 
it is apparent that they are considered to be dis- 
This is in the rapidly expanding field of 
‘bic administration. It has long been realized that 
enditures of millions of public dollars—affecting the 
- . of all citizens—must be administered by profes- 
nally minded people. And yet an impression is being 
read that one group of professionals in particular— 
gineers- do not make good public administrators. 
it is claimed that engineers lack vision, that they do 
sot have the necessary faculty, as one authority on public 
iministration writes, ‘‘of taking an occasional excursion 
to the realm of Utopia.” The alleged mistakes of one 
-ominent engineer in public administration are pointed 
as a horrible example. Yet little is made of the fact 
+hat a big factor in the depression was financial wizardry 
upled with legal and political connivance. However, 
fault is found with professionals having legal and 
litical backgrounds. 


ctly so 


ENGINEERS IN INDUSTRY 


Every large industry in this country has an engineering 

epartment. Engineers sit on the board of directors of 

ractic ally all the large industrial corporations. Engi- 
neers are the trouble shooters of industry. Their achieve- 
nents command the respect and confidence of the work- 

¢ force as well as of management. Industry accords 
engineering a voice in administration. 

This has not been true for very many years. Our 
marvelous industrial growth has practically all occurred 
vithin the past fifty years. Most of the marvels of 
modern technology have been developed within the life- 
me of living men. A chief engineer of one of the largest 
draulic machinery firms in this country, who was my 
lassmate in college, was the first technical engineering 
graduate hired by his company, which profited by the 
xnowledge of engineers as much as by any other factor. 

Engineers have made their way in industry. And yet 
the largest industry in this country, with about 135 
million stockholders, whose revenue absorbs a major 
share of private industry’s earnings, accords engineering 
no voice in administration. For example, in the present 
Cabinet (as of August 1)—10 departments having 18 
secretaries and under secretaries—there are by occupa- 
tion ten lawyers, three bankers, two industrialists, one 
larmer, one labor leader, and one sociologist—no one 
with any engineering experience or training. 

A nation that is two hundred and fifty billion dollars 
or more in the red is going to have to continue at hard 
work indefinitely. Hit-or-miss expenditures can no 

iger be afforded. Postwar plans are still in the 
semantic stage. The concrete thing so far is that some- 
how we are going to have to keep fifty-odd million or 
more able workers continuously and gainfully employed. 
Who is to do that? Management, engineers, and re- 
search men. And who is trying to tell them how to do 
it’ Economists, statisticians, financiers, educators, per- 
~nnel men, labor leaders, and public administrators. 
Then, too, there i is to be a vast reservoir of public works 


to be kept on tap to take up the slack in industrial em- 
ployment. Engineers are to design the works, politicians 
are to locate them, professional administrators to run 
them, and labor leaders to fix terms of employment. 
Everything is to be greatly systematized and standard- 
ized. 

The plan offered here is relatively simple. It calls for 
no great change in established governmental procedures. 
It recognizes the functions of existing agencies and 
bureaus. It seeks no definite control of anything. Its 
services are strictly advisory. It will encounter much 
opposition from powerful groups having their own 
schemes. But if adopted it eventually will punch the 
bottom out of the pork barrel. 

This suggested plan is to enlarge the President's 
Cabinet to include a consulting engineer, whose position 
would be similar to that of the Attorney General and 
whose title would be Engineer-Consultant. The powers 
of the Engineer-Consultant would be solely those of 
technical adviser to the President. No federal agencies, 
bureaus, or services would be assigned to his office or 
administered under his direction. 

The Engineer-Consultant would, however, have the 
power at any time to investigate the activities of any 
agency conducting or supervising engineering operations 
for the Federal Government and to submit a confidential 
report of his findings and recommendations to the 
President, but he would be under no obligation to do so 
except on presidential request. 


DUTIES, TERM OF OFFICE, STAFF 


His regular duties would in no way interfere with his 
work as a consultant, and his primary duty would be to 
advise the President on the feasibility, need, and economy 
of all legislation and executive orders making provision 
for engineering services or involving the installation, 
operation, or administration of public works, or for 
conducting other engineering activities. In such capac- 
ity, his services as a consultant would be made available 
to congressional committees, federal bureaus, and other 
national agencies when and if requested. As an official 
member of the Cabinet, the Engineer-Consultant would 
be appointed by the President and would hold office only 
at his will and discretion. 

To a large extent the staff would consist of recognized 
specialists in technical lines, whom the Engineer-Con- 
sultant might appoint either temporarily or permanently, 
and who would not be subject to Civil Service regulations. 
He would open such regional offices, either permanent or 
temporary, as might be required to conduct readily the 
duties of his office, and he would have the power to em- 
ploy competent private engineering firms or professional 
engineers to conduct special studies or make a report. 

The Engineer-Consultant would maintain a register of 
all professional engineering firms and technical engineer- 
ing experts qualified to practice before his office and 
registered in the state wherein the work is to be done, or 
the engineering operations carried on. 

To the maximum extent practicable, the consultant 
would select from this register an engineering firm or pro- 


393 


= 
| 
| 
ax 
i! 
q 
| 
| 
= 
| 
j 
UA 
|| 
| 
| 


394 


fessional engineer of recognized ability and standing to 
conduct specific investigations or studies—one who, in 
general, would be cognizant of local needs and require- 
ments. The compensation for this consultation would be 
in accordance with such uniform schedules of fees or per 
diem rates for engineering services as might be adopted 
by the so-called national Founder Societies for the 
private practice of engineering. 

Unless otherwise required by law or executive order, the 
Engineer-Consultant would assign any authorized proj- 
ect involving the design, construction, operation, or 
maintenance of public works, or the rendering of regular 
and continuous engineering service, to the proper federal 
engineering bureau or agency established for carrying on 
such work or related effort. The Engineer-Consultant 
would not carry on or supervise directly either the con- 
struction or the operation of any public project. 

The Engineer-Consultant would keep the President 
advised upon the proper coordination of all federal 
engineering services to the extent of avoiding duplication 
and inefficiency, and he would have the power to effect 
the temporary transfer of engineering specialists and their 
staffs from one federal agency to another in order to con- 
duct related engineering operations of the government 
more efficiently. 

However, he would have no power to direct or to inter- 
fere with the work of any federal agency to the extent of 
impeding its regular operations or lowering its efficiency. 


COOPERATION BETWEEN FEDERAL AND LOCAL AUTHORITIES 


The Engineer-Consultant would endeavor to maintain 
the highest degree of efficiency in all federal engineering 
services and to cooperate with state and local authorities 
having a direct interest in any project. To this extent, 
his preliminary engineering studies and investigations 
would not be limited by claims of exclusive jurisdiction or 
regional control which might be held by any other de- 
partment or body. 

Features of this plan have been discussed at times with 
various officials and members of the Society. The princi- 
pal objections raised were ‘‘Fine if it can be done, but 
they will never do it,’ and ““Who would ever want to run 
it?’ The time is ripe for engineers to add to their plan- 
ning something for their own profession, to take a united 
stand on professional rights. If all engineering societies 
and all engineers could get together on this objective, 
they would have the power to attain it. The public 
accredits engineers with the two outstanding achieve- 
ments of this war—mass production and conversion 
and now it turns to them for help in reconversion. 

From time to time similar proposals have been ad- 
vanced to correct this evident defect. A brief examina- 
tion of several such proposals follows. 

1. A Federal Department of Public Works. Engineer- 
ing operations of the government have become so vast 
and varied that centralization into one large bureau would 
become too complicated and unresponsive to the will of 
the people —in other words too bureaucratic. The need 
is for more democracy and less autocracy, for the so-called 
grass-roots approach. Such a department would need an 
office building larger than the Pentagon. 

2. Technocracy. Back in the days of the depression, 
technocracy had quite a flare. The big lesson of this 
war is that some things just have to be done regardless of 
the degree of efficiency and the cost involved. This 
maxim in time of crisis is going to be carried over into 
postwar economy. Technocracy and _ totalitarianism 
tend tofollow parallel paths. 

3. Chief of Engineers of the U.S. Army. A movement 
is under way to expand this office to include direction of 
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all federal works. The essentials of military ¢y,;. 
demand strict obedience to any order issued from a}, 
Such training centralizes responsibility and wij furs 
socialize engineering. Real engineering service , 
have due regard for the initiative of the individy) .. 
accord some degree of independent judgment ajj ,,, 
the line. Moreover, the Army has an essential mjjj;.. 
service to perform for which it should hold itsely 3 
from civil life. Originally all engineering was mjj;,. 
In this sense, Scheme 3 would be a backward insteag 
forward step. 

4. A Director of Engineering. He would have power 
similar to those of the Director of the Budget ang « 
Comptroller General. Activities would probably J 
circumscribed to a review of what has already been dq, 
or to authorizations to proceed under approved plans 
It would be a restrictive rather than a constryctigd 
measure. A greater opportunity for initiative and dip 
tion in the initial stages of a project is needed. 

5. An Engineering Commission. This would 
similar to the Federal Power Commission or the Inte: 
state Commerce Commission. Here again the tende: 
is to exercise a judicial rather than an administrat; 
function so as to make all operations conform to a fixed 
set of rules. Enterprise would be smothered under , 
mass of red tape and petty detail. Like No. 4, th 
would be a restrictive rather than a constructive measuy 

6. A National Planning Council. Such a bod 
very necessary as an adjunct to, or as an agency clos 
allied with, the office of Engineer-Consultant. (Other 
wise its deliberations tend to become more academic tha 
practical. Few, if any, of the objectives set up ever get 
beyond the report stage. 

7. Independent Engineering Departments for Ex 
Agency. The present system needs coordination a 
can be greatly strengthened by better cooperation, a: 
by more frequent interchange of facilities. Duplicatio 
of work and the desire to perpetuate itself are inherent 
faults of every bureau. The plan offered here aims not 
only to retain the flexibility and direct action of th 
bureau system but also to safeguard engineering oper 
tions from political manipulation, by getting the work 
done in the simplest and most direct way, with sufficient 
latitude to secure efficient and smooth functioning. 

Some planners want the government to get out of bus 
ness and some want the government to get into nor 
business. The issue will depend upon the ability to kee 
people at work. The real problem is to foster greater 
cooperation between government and business, betwee 
management and labor, and within industry and gover 
ment itself. The solution entails the promotion of nes 
enterprises, the production and distribution of nev 
facilities and appliances, the maintenance of a hig 
standard of living. In all this, the engineer has an 
portant role to play. 

Some engineers contend that members of their proies 
sion should be satisfied with the role of executives a 
managers, who carry out the orders of others, and shoul 
leave the grief of public administration to politicians a! 
other willing hands. The test of any profession is th 
quality of service it renders, the degree of integrity, bot! 
moral and intellectual, that it exhibits. 

The way is opening up for the engineering proiessi! 
to choose the path it wishes to tread—whether to go “! 
as it is now going, submissive to the direction of mor 
actively interested groups, or to increase the service !t's 
especially well equipped to render. If it is to be the lat 
ter, then we must have some say in what we are to build 
we must help conceive as well as design public projects 
and have a voice in the public administration thereo! 
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Design of Built-Up Plywood Panels 


{n tegument for Applying Engineering Analysis to a Comparatively New Building Material 


By Rosert D. Scort, 


Assoc. M. Am. Soc. C.E. 


ForMERLY Strucrurat ENGrneer, FeperaAt Housinc ADMINISTRATION, WasHINGTON, D.C. 


HE advent of prefabricated 
plywood housing has to some 
extent opened a new field of 
terest to civil engineers. Con- 
of economy, lightness, 
precision the imperatives of 
ccessiul housing prefabrication— 
| require that the component parts 

, prefabricated plywood house be 
esigned. Material may be wasted 

the construction of a conventional 

yse. Weight and precision may be partially ignored 

‘yen a house is built in place, one building material being 

ced upon another, each piece being cut and trimmed 

- it is fitted into its final position. But in a prefabri- 
ted house, every piece of material must be utilized to 
ford maximum strength with minimum weight. Only 
. engineer can appreciate the full import of these dis- 
snctions and only his services will be able to satisfy the 
eed thus made evident. For these reasons it is appro- 
rate to present for the consideration of civil engineers 
»me of the design theories thus far developed for pre- 
bricated plywood construction. 

The best statement of the fundamental theory has 
een given by the late John A. Newlin, M. Am. Soc. C.E., 
ithe Forest Products Laboratory, in a pamphlet entitled 
The Designing for Strength of Flat Panels with Stressed 
werings. Prior to the publication of this pamphlet, 
the “structural 4nalysis’’ of built-up plywood construc- 
tion consisted of direct tests of each design or of simple 
mparisons of a particular design with specimen sections 
which had been tested by the Laboratory and reported in 
two earlier pamphlets, Plywood as a Structural Covering 
for Frame Wall Units, and Floor Panels With Stressed 
Plywood Coverings, both by George W. Trayer, of the 
Forest Products Laboratory. With the appearance of 
Mr. Newlin’s contribution, however, a definite rational 
theory, based upon the mechanics of materials, may be 
generally applied to this new and progressive method of 
mstruction. The purpose of this article is to illustrate 

the application of Mr. Newlin’s design procedure with a 
lew practical examples. 

The performance of a built-up panel, in which solid 
wood members of rectangular section are used as framing 
members, and in which plywood is used as covering, de- 
pends largely upon the behavior of the plywood (a thin 
plate) acting as a short column under direct stress. 
(hus, if a transverse load is applied to a simply supported 
built-up section (Fig. 1), the stresses induced in the com- 
pressive face by flexure may cause the covering material 
to buckle before the allowable crushing stress is de- 
‘eloped. According to the theory of thin plates, the 
‘tress necessary to produce buckling varies inversely 
mth the square of the width of the plate. This principle. 
lorms the basis of the plywood design procedure presented 
by Mr. Newlin. 

The procedure consists of (1) establishing, from buck- 
ling considerations, the maximum width of the plywood 
panel that may safely be regarded as furnishing strength 
and stiffness to a built-up section, (2) computing the 


plywood panels. If 


the case of steel and 
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of prefabrication in hous- 
ing has greatly expanded the use of 


be employed economically and safely, the 
same care should be used in the design of 
its structural elements as is expected in 


article Mr. Scott presents a concise 
method for designers and gives examples 
to demonstrate typical applications. 


properties of the section, and (3) 
proceeding as usual to determine the 
fiber stresses and deflections under 
assumed loadings. 

The maximum width of plywood 
panel that will furnish strength and 
stiffness to a built-up section is 
called the ‘‘basic width,’’ and may 
be defined as the clear width of panel 
at which the direct stress necessary 
to produce buckling is equal to the 
allowable crushing stress of the plywood acting as a short 
column parallel to the length of the panel. In other 
words, a panel having a “‘basic width’ will develop its 
full crushing strength just before it buckles. Since a 
panel of greater width would buckle before the allowable 
crushing stress could be developed, it is obvious that in 
a built-up section, only the “‘basic width’ of the panel 
may be depended upon to provide strength and stiffness 
to the section. Consequently, in computing the moment 
of inertia and the location of the neutral axis, both of 
which are to be used in computing the fiber stresses and 
deflections, any width of panel in excess of the ‘‘basic 
width” should be ignored. The basic width for any thin 
plate depends upon the thickness, stiffness, and buckling 
stress of the material; for plywood, the basic width can 
be approximated by the formulas: 


this material is to 


concrete. In this 


For three-ply plywood, b = 31 hy; ; Roc (1) 
1 3 
For five-ply plywood, 6 = BOY, + tho (2) 
1 3 6 


in which 6 is the basic width of the panel; h, the total 


(a) FRAMING OF FLOOR PANEL 


> 
16 Plane of Critical Shear | 


= 
y= 1.93"—0.25" = 1.68"-— 


" 
(0 25 


_Nevirel Axis_| 


—————— 16" = Actual Width Plus Width of Joist 
(6) EFFECTIVE SECTION 


TypicaL But_t-Up PLywoop FLoor PANELS 


Fic. 1. 


: 
2 
> 
/Plyscord, 5 Ply, 2" \ \ 
/ \ \ 
ly lj 13" 
Plyscord: 3 Ply, 
al] 
132" = Basic Width Plus Width of Joist —— | 
| 


SuHop FABRICATION OF PLYwoop PANELS 


thickness of the plywood; and 4, fs, ts, the thickness of 
individual plies in which the grain of the wood is parallel 
to the direction of stress, that is, parallel to the length of 
the panel. 

Recently the Douglas Fir Plywood Association 
established standard thicknesses of plies for Douglas fir 
plywood (See Technical Data on Plywood, 1942). ‘‘Basic 
widths’’ for plywood of this species can be determined by 
the use of Equations | and 2. Of the available grades of 
Douglas fir plywood, the well-known ‘‘plyscord”’ is by far 
the most popular for use in stressed cover construction. 
Ply thicknesses and basic widths of plyscord are tabulated 
in Fig. 2. In the following example, the plywood cover- 
ing is assumed to be of plyscord. 

A built-up floor panel section, in which the joists are 
nominal 2-by-4's of Douglas fir, is represented in Fig. 1. 
The top covering is °/s-in. 5-ply plyscord and the bottom 
covering is °/,»-in. 3-ply plywood of the same grade. The 
joists are spaced 16 in. from center to center, thus mak- 
ing a clear distance between joists of 14*/,in. Top and 
bottom plywood covers are glued to the joists. 

The position of the neutral axis of the section is deter- 
mined in the computation, Table I, remembering that 
the width of panel in excess of the basic width must be 
disregarded. Also, because wood has very little strength 
across the grain, only the cross-sectional area of the plies 
whose grain is parallel to the joists may be regarded as 
effective in resisting flexural stress. Thus, a clear width 
of panel of only 12 in. and a cross-sectional area of two 


Taste I. ANALyYsis oF SINGLE UNIT oF SECTION 


Location of Neutral Axis (Moments About Top Surface): 


MEMBER AREA y Ay 
plywood 16 X = 6.0sqin. 0.312in. 1.87in« 
Jorst 15/, X 35/5 = 5.89 2.44 14.39 
plywood 135/, X = 2.72 4.41 12.00 
14.61 sq in. 28. 26 in.? 
28. 26 
%. = — = | 93 in. 


93 = 2.63 in. 


Moment of inertia: 


MEMBER ARBA d Ad Io Io + Ad?* 
5/,-in. plywood 6.0 1.62 15.72 0.26 15.98 
Jorst 5.89 0.51 1.53 6.45 7.98 
5/ie-in. plywood 2.72 2.48 16.71 0.03 16.74 


. ,40-70in4 
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plies are effective in the °/ ».-in. bottom covering, 
full width of 16 in. (since the basic width for */, in , 
wood is greater than the actual width of 16 in.) ,. 
cross-sectional area of three plies are effective a a 
top covering. For convenience, a single unit of 4 
whole section is analyzed in Table I (see Fig. |, @) 

These computations are based on the assumption tha 
the section is homogeneous, which, of course, it is jp » 
present case, the modulus of elasticity of the two 
ings being the same as that for the joist, that is, | 099 
Ib per sq in. If the joists were of Western hemlock 
example, which has a modulus of 1,400,000 Ib Per sq i 
the section would not be homogeneous. In instay 
where the difference between the moduli of the plyyp 
and joists is great, the coverings should, theoretically , 
least, be transformed to equivalent areas of the g» 
species as the joists. However, such instances wil] , 
dom be encountered in practice since the most abundg 
and economically available species for joists have mody 
of elasticity which are either the same or nearly the say 
as plywood. 

Now assume that the Yloor panel is to be 12 ft long » 
is required to carry a live load of 40 Ib per sq ft. Ty 
dead load is about 5 Ib per sq ft. The total load, or 43 
per sq ft on the 16-in. wide section, produces a bendy 
moment of 13,000 in.-Ib. 

My 


Applying the usual formula, f = T° 


93 
40.7 


f, = 13,000 x L. 615 Ib per sq in. 


2.6: 
f, = 13,000 x 7 ‘ = 840 Ib per sq in. 


WORKING STRESSES FOR PLYSCORD 


Are these stresses within allowable working limits 
The Douglas Fir Plywood Association's handboo 
Technical Data on Plywood, indicates that plyscori, i 
placed in flexure by itself, may in dry locations be sai 
stressed to 1,875 lb per sq in. in extreme fiber, while a 
compression parallel to the grain, it may safely be stressed 
to 1,375 Ib per sq in. In the built-up floor panel, how 
ever, the plyscord coverings are subjected to one typed 
stress only—either tension or compression—and th 
amount of stress which will be safely supported by th 
material depends, as has been pointed out, on the 


2000 
STRESSED PLYWOOD | 
1800 Basic \ Widths for Physcord | 
| i _ 3" 
#1200 \ | 
= 
Tension 
3 1000 + < 
= 800 
| 
600 
400 | 
0 O02 O04 O6 O8 10 12 4 16 1? 


Ratio of Clear Distance Between Framing Members to Width 6 


Fic. 2. RELATIONSHIP BETWEEN FRAMING ARRANGEMENT 4™ 
ALLOWABLE FIBER STRESSES FOR PLYSCORD 
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cv ol the plywood to —_ 
rhis buckling tend- 
depends, in turn, upon 
-atio of the actual width be- 
» framing members to the 
- width’ of the plywood. 
\n adapt ition of the general 
. of working stresses 
mmended by Mr. Newlin 
en in Fig. 2. The curves 
resent the allowable work- 
stresses for plyscord for 
ratio of joist spacing to 
width between zero and 
When the ratio of actual 
th to the basic width is 
ter than 2, the section can- 
+ be regarded as stressed 
rconstruction, which is to 
that the space between 
ming members is so great 
rd covering material is 
Je to contribute either 
gth or stiffness 
illustrate the use of the 
es, the tension covering 
the built-up panel just dis- 
sed has a ratio of actual 


th to basic width of 
2» The compression 
14°/s 
ring has a ratio of 5H OF 0.495. 
, working stresses for these ratios, taken from the 
es, are 1,030 Ib per sq in. in tension and 1,375 in com- 
sion. The floor panel is, therefore, adequate as far 
ending stresses are concerned. Since the stresses in 
extreme fiber are less than the allowable stress for 
ylas fir, it is unnecessary to compute the actual stress 
the joists. In some instances, however, it may be 
essary to make such a computation, since the joists 
hy be overstressed even though the covering plywood is 
This may occur in designs in which Douglas fir ply- 
wd is used with joists of a relatively weak species. 


The correspond- 


SHEARING RESISTANCE 


(he critical shearing plane in the section is the glue 
t between the two bottom plies of the top plywood. 
glue joint between the joist and the plywood is, of 

There the 
ing stress will be greater than at the next glue joint 
e, that is, between the two bottom plies of the com- 
ssion plywood. However, it will be noted that at the 
t between the joist and the plywood, the grain of the 
dof the joist is parallel to that of the plywood, thus 
lucing a joint which, according to reported tests, is as 
ig as the wood itself. 

\t the joint between the two plies just above the joist, 
grains of the joining plies are perpendicular. The 
rking stress in shear for a glue joint between parallel 
ins 1s equal to the working stress in horizontal shear 
the wood. A working stress of one-half this amount 

recommended for a joint in which the grains of the 

ning pieces are perpendicular. The Forest Products 


oratory recommends that the allowable shearing 


ss for a joint of the latter type be reduced still further 


the joint is at any outside or marginal joist of a stressed 


erpanel. In such a case, the allowable stress in shear 


equal to one-fourth of the allowable stress for wood. 


¢ Technical Data on Plywood, previously mentioned.) 
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Next the shear between the two bottom plies of the 
compression plywood will be investigated. The statical 
moment of the effective area above the critical plane is: 


Q = = 


The total shear resulting from a load of 45 Ib per sq ft on a 
width of 16 in. is 45 & */; X 6 = 368 1b. Unit shear is 
computed from the familiar formula, 

_ VQ _ 368 x 6.72 
Ib 40.7 X 1.63 


2/5 X 16 (1.93 — 0.25) = 6.72 in.* 


37.3 Ib per sq in. 


Since the allowable stress in horizontal shear for Douglas 
fir is approximately 90 Ib per sq in., the allowable stress 
for the joint investigated is one-half as much, or 45 Ib per 
sq in., and the joint is therefore not overstressed. 
Deflection may be determined by the usual formula, 
using a modulus of elasticity of 1,600,000 Ib per sq in. 
For the floor panel, the deflection under live load only is 


40x 12 12 12? 0. 38 in 
384 X 1,600,000 X 40.70 


which is within the usual limit of L360. 

These are theoretical considerations. Civil engineers 
will realize that the foregoing discussion covers but one 
phase of prefabricated housing design; and that the 
vagaries of manufacture, distribution, and erection all 
have their influence on the finished house. Mr. Newlin’s 
pamphlet lists several empirical rules which must be 
followed if the manufactured panel is to follow the theory 
just discussed. 

It should also be realized that new and better pre- 
fabrication practices are being evolved constantly. 
When the present war ends, the prefabricated plywood 
housing industry should undergo a development that 
will make it exceedingly attractive to the civil engineering 
profession. 
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Basic Hydraulics of Water Storage Projects 


Il. Turbine Settings 
By Georce R. Ricu, M. Am. Soc. C.E. 


Crrer Desicn Encrneer, Tennessee Vattey Autuoriry, KNoxvitite, Tenn 


(yr great advantage when preparing economic 

studies of turbine runners is the use of specific 
speed charts. Such charts are of little use unless 
performance of the test model at several draft heads is 
plotted. As Mr. Rich points out, there have been few 
basic changes in the installation of turbines for 


N the subject of turbine settings, my perspective 
is that of the purchaser’s engineer. To avoid 
ambiguity in the waterwheel specifications and to 

insure truly competitive bidding for turbines, the 
purchaser's engineer must establish not only the head and 
power but also the elevation of the runner with respect 
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moderate- and higher-head plants, but many econo. 
mies in the lower-head range have been effected 
through simplification of layout. This article is th 
second in a series presented as a single paper before 
the Hydraulics Division. A third is planned for a 
succeeding number of “Civil Engineering.” 


to tailwater, the speed of rotation (which amounts; 


the same thing as specific speed), and the unit spaci 
In making these determinations, he will of course ey) 


the advice and cooperation of the turbine manufacturs 


but, as will be argued subsequently, these particy 
features are intimately related to the overall econop 


design of the particular project and cannot be delegated 
This is particularly important in cases like the Way 


Bar project (Fig. 1), in which the power station acts qs 


dam. The rightful and exclusive domain of the many 


facturer’s engineer is the determination of the design 


the turbine runner and its accessories, including as 


essential feature the hydraulic layout and proportions 


the scroll case and draft tube. In this work the many 


facturer’s engineer will of course incorporate the stry 
tural preferences of the purchaser. 


As a means of emphasizing the fact that no two in 


stallations of the same head and power will necessarily 


for overall optimum project economy—have the san 


specific speed (or speed of rotation) and the same ele 
tion of runner with respect to tailwater, I have prepar 
the exaggerated comparison shown in Fig. 2, from whi 
I believe it will become apparent that turbine setti 
designs must be tailored to the particular project a 


cannot be established by blanket statistical methods 
For the same head, the same power, and the same margi 


of safety against cavitation, a relatively deep settu 


with respect to tailwater means more expensive structur 
but a higher operating speed, smaller physical dimensions 
and lower costs for turbines and generators, and relatively 
less WR? required for a given degree of speed regulatior 
On the other hand, a relatively shallow setting means less 
expensive structures but a slower operating speed and 


larger physical dimensions and costs for the generatir 
units. In cases where the additional capacity is util 


able, the larger diameter of turbine will have the ad; 
vantage of greater value at peak load during periods 0 


i necessary | 
head reduction made 


city a) floods. Generally speaking, where be 
Z rock is at relatively low depth, 


where it occurs at higher levels. 


7 SHALLOW SETTING 


DEEP SETTING 
Fic. 2. COMPARISON OF Deep AND SHALLOW TURBINE SETTINGS 
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the unit spacing and all draft-tube a! 


natural selection is the smaller-diat 
eter, higher-speed wheel, and converse! 


One of the most common fallacies 
making comparative economic studies 
of wheel settings for a given installatiot 
with fixed head and power, is to prorat 


scroll-case dimensions according to 
rules of homologous relations in prope" 
tion to the various alternates i whees 
diameter. This procedure hasitsmg"' 
ful place in stepping up a smaller mem 
ber of a given family of turbines for # 
entirely new project of different pow" 
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Fort Lqupoun Project, A Low-Heap, Mu Unit oF tur TVA System 


but the area Of water passages and the unit spacing for 
any given job, with established head and power, are fixed 
simply by the permissible head losses at entrance and exit 
that are established once and for all asacceptable. These 
losses are in the order of about 0.25 ft at the intake and 
180 ft at the exit from the draft tube. In varying the 
jiameter and speed of runner with the draft head at a 
sven project to obtain the economic combination, it is 
mly necessary to make local adjustments of the water- 
ways in the immediate vicinity of the runner. 

The interdependence between these pertinent factors 
s implied in the modern method of presenting so-called 
experience curves’ (Fig. 3); and perhaps one of the 
most significant features of turbine-setting design in the 
last ten years is the more widespread appreciation of the 
pertinence of sigma in any consideration of specific speed 
versus head, and of the fact that any older-type single 
experience curve not showing this factor is of very 
limited usefulness in preparing basic economic studies. 
This change in attitude is often loosely expressed by say- 
ing that ‘‘specific speed does not mean much any more.” 

For example, from Fig. 3 it is evident that for a head 
of, say, 40 ft, involving the use of a propeller runner, a 
variation of 10 ft in draft head means a difference of be- 
tween 145 and 170 in specific speed. By the same token 
fora Francis turbine operating at a 90-ft head, a variation 
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Propeller Turbines 
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TURBINE-SETTING EXPERIENCE CURVES, FROM Handbook 
of Applied Hydraulics, sy C. V. Davis 


of 15 ft in draft head means the difference between a 
specific speed of 60 and 75. Several years ago, when the 
possibility of such latitude with respect to selection of 
draft head was not so generally understood, it was com- 
mon to think of specific speed as affording a rather posi- 
tive identification of a particular family of homologous 
runners, each rigidly associated with a particular head. 
In modern practice, however, this variation of 15 rpm 
in the specific speed of Francis units might be repre- 
sented by the same set of basic model tests. With 
respect to propeller runners, a single set of model tests 
applies to a much more extended specific speed range. 
Perhaps it is not going too far to say that the greatest 
advantage of using the specific speed designation today 
is that it facilitates the condensation of data into charts, 
the principal value of which is in preparing comparative 
economic studies at the inception of a large development. 
After preliminary studies indicate rather definitely the 
trend of setting design, it is of course essential to use the 
manufacturer's actual cavitation break-point model-test 
curves (Fig. 4) for the particular runner selected. It is 
likewise essential to insure, as studies progress, that the 
unit speed, or what amounts to the same thing, the pe- 
ripheral coefficient of the runner, lies very close to the cen- 
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T T Maximum Hp Developed An exceedingly interesting study involving the 
- dg by 12" Model at just discussed was recently made by the TVA orgay 
0 36 tor Ut Speed} tion in connection with a projected large internat; 
| development for an operating head in the vicinity o y 
ft. The sponsors of the project wished to explore y 
economy of adopting propeller-type instead of Frap«. 
0 32 runners. While investigations in collaboration with 4, 
manufacturers indicated that such advanced deve) 
ment might be physically possible, on the grounds of oy». 
all economy it was found not to be justified. In addis; 
as to all the considerations enumerated, a further factor ¢, 
veloped: The anticipated economy due to increas 
normal operating speed was canceled by the expeny “TAN 
accommodating runaway speeds, the propeller-tyy cret 
: wheel having a runaway speed in the order of three tim cactict 
% 0.24 normal, while the runaway speed for the Francis-ty, sauare, 
wheel is about twice normal. 
i To the writer’s knowledge, there have been few recogni 
5 stantial changes in waterways for moderate-head ay s pot i 
= 020 higher-head Francis turbine installations in the last de \ctuall 
: ade, but there is definitely a marked tendency in loy Jong | 
Ps head concrete substructures to adhere to simple, rugge the co 
. outlines. Waterways of rectangular cross section, read the tet 
> O16 ily conducive to forming, and free from island constr erring 
4 tion in the intake or splitters in the draft tube, are gener the sla 
s ally used. Major economies in plant layout and oo The 
struction invariably accrue from keeping contractig: stress 
E joints between units in a single plane, at right angles 1 radial 
: en the longitudinal axis of the power station, and from pr footin 
serving unbroken the alinement of the main piers, which sas 
afford the principal elements of structural stability. Not witho 
only are such designs most economical from the stand f cor 
008 point of design and construction, but im addition they type, 
are shown by comparative model tests at manufacturers what 
laboratories to have operating efficiencies that at least the t 
F equal any results thus far attained by island constructior favor 
} 0.04 13 | | | | | | in the intake, or by refinements in curvature of surfaces Th 
&, }e—+——.. Unit Speed Corresponding to 52' Head to approximate the action of the standard plate-stee! exact 
Operation of 22' Diameter Runner in Plant 
’ a volute scroll cases customarily employed for moderate- elasti 
head Francis units. usual 
‘ =e! | | The type of overall power-station design now generally ippli 
200 240 280 320 360 aoo employed for lower-head installations represents the stres 
Unit Speed, in Revolutions per Minute 12 Inch Diameter Under 1 Foot Head most favorable combination of structural and hydraulx s lar 
Fic. 5. PerrormMance Curves Steppep Up rrom Test or 16- elements. Such an installation appears in Fig. |, Ar 
IN.-DIAMETER Mopet or CHICKAMAUGA TuRBINE, RaTep at which shows sections of the power station at the Ken- lar § 
36,000 Hp, 36-Ft Heap, 52-Ft Maximum Heap tucky project. The Kaplan turbine is rated at 44,000 hp lesis 
at 48-ft gross head, with a tailwater elevation of 305 ft and exce 
tral efficiency contour of the so-called ‘‘oak-tree’’ test at 78.3 rpm. It has maximum efficiency and best speed mon 
curves. (See Fig. 5 for Chickamauga model curves.) at a 51-ft head. The head losses in the intake and draft stee! 
tube are 0.25 ft and 0.80 ft, respectively. Ther wut 
_ —— are no islands in the intake, no splitters in the The 
Gantry Crane L_ draft tube, and no attempt is made to simulat: min 
—. — stee! plate volute scroll-case construction. cire 
| “se | $ gEls i Since the intake velocities in the typical lower tive 
35 4 Maximum BE Center tine ead installation are low, of the order of 2 or by 
\ [e370] SbU_(ot unt per sec, the resulting head losses are small, and or | 
Maxmum | 362 — & short intake affords ample distance in which to bar 
| accelerate and give direction to the water enter coh 
Canter Une of U Woter ay < ring the scroll case. On the other hand, the “oh 
359 136" velocity of water at the exit from the runner 's 
comparatively high, and a long, carefully pro 
ey — : portioned draft tube is essential to regain the 
*% . requisite energy from the discharge. Under 
A f such conditions the greatest structural econom) 
‘| is obviously realized by designing the intake 
a and draft tube as a monolith, making their 
£1 250 77'6" combined mass available for sustaining the 
reservoir overturning load, and locating We 
TYPICAL SECTION SECTION A-A electrical bay on the downstream side ©! the 
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Suggestions and Practical Data Useful in the Solution of a Variety 
of Engineering Problems 


Circular Reinforced 


Concrete Footings 


By Rospert W. AsBetrt, M. Am. Soc. C.E. 


*TANDARD methods for designing reinforced con- 
.) crete column footings have been followed in general 

-actice for many years. In all but rare instances only 
quare, rectangular, and continuous footing slabs rein- 
reed in two directions are considered. It has been 
ecognized that the method of reinforcing square slabs 
. not in accord with the actual distribution of stresses. 
\ctually, bending stresses in footing slabs are distributed 
Jong radial and circumferential lines with respect to 
the column load. When the slab deforms under load 
the tendency is for the corners to curl upwards, trans- 
erring additional bearing pressure to the inner region of 
the slab. 

The most natural form for a spread footing as far as 
stress distribution is concerned is circular in plan with 
radial and circumferential reinforcement. A _ circular 
iooting could be constructed as easily and as economically 
sa square one in soils where concrete can be poured 
without forms, directly in the excavation. The amount 
f concrete required is about the same as for the square 
type, but the amount of reinforcing steel may be some- 
what less. Any difference between the way in which 
the two types transmit pressure to the soil will be in 
favor of the circular design. 

The stresses in a footing slab cannot be determined 
exactly from statics, and the solutions from the theory of 
lasticity are difficult and tedious. Furthermore, the 
usual calculations based on the theory of elasticity as 


shown, and letting c/R = a gives 
rpR® 

3 
in which P is the total column load transmitted to the 
footing; p, the unit load; and R, radius of footing. 

This equation for the total bending moment may be 
considered roughly analogous to a corresponding equa- 
tion for the total bending moment in a square panel of a 
flat slab floor: 

2 c\? 
) 


M = "PE (2 — 3a +0%) =“ (1) 


31 
in which W is the total load on the panel; /, the length 
of one side of the square panel; and c, the column radius. 

Equation 2 neglects the effect of Poisson’s ratio in a 
material stressed in two directions and gives bending 
moments that are considerably larger than those actually 
produced. Numerous tests.on full-size panels have 
determined the actual moments to be about 28% less 
than the computed values. Most specifications recog- 
nize this difference by allowing moments to be deter- 


mined by 
2c\? 
- 33) 


Since the stress conditions under the column in a 
circular footing are very similar to those in a flat slab floor 


M =0.125 


M = 0.09 wi . (3) 


ipplied to thin plates are not indicative of actual 1400 
stress conditions when the thickness of the slab 
is large in comparison with its radius. 

An approximate method is proposed for circu- 
lar slabs which follows the present standard 
lesign procedure for square footings with the 
exception of the calculation of the bending 
moment and the arrangement of reinforcing 
steel. The slab is assumed to be cantilevered 
ut in all directions from the column perimeter. 
rhe bending moment thus produced will deter- 
mine the radial reinforcement required. The 
crcumferential stress is assumed to be rela- 
tively small in a stiff slab and will be resisted 
by circumferential reinforcement placed more 
or less arbitrarily and used primarily as spacer 
bars for the radial reinforcement. A round 
column is assumed. In the case of a square 
vlumn, moments may be computed on the 
dasis of a round column of equivalent area. 

The total bending moment around the 
perimeter of the column (Fig. 1, @) produced 
vy the bearing pressure on the bottom of the 
looting, is given by 


2s 
= of, f x(x — c)dx dé 
0 c 3 


Fic. 1. 
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for Bearing Pressure of 1000 Lb per Sq Ft 


Total Bending Moment, in Thousands of Foot Pounds 
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integrating this equation between the limits 
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GRAPHICAL SOLUTION FOR MOMENTS IN A CIRCULAR FOOTING 
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over the column, it is reasonable to assume that moments 
computed by Eq. | are also larger than those actually 
produced by approximately the same percentage. Ap- 
plying this reduction, the equation for the bending 
moment in a circular footing becomes, approximately, 
PR 
4 
Equation 4 is solved graphically in Fig. 1 (c) for the 
usual range of values of a and R and for a soil bearing 
pressure of 1,000 Ib per sq ft. 
Figure | (6) indicates one method for placing the 
radial reinforcement. In the case of large footings it 


M = (2 — 3a + a’). (4) 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Board Action Criticized—and 


Defended 


Dear Str: In regard to the recent interpretations and/or 
modifications of the Atlanta action of the Board of Direction, on 
collective bargaining, I have heard the view expressed by some 
members that the pill is now sugar coated and therefore somewhat 
easier to swallow. However, a careful study of the suggestions 
and interpretations reveals that nothing of any significance has 
been changed. The aims are still the same, and it appears that 
the only modifications are those which have been deemed advisable 
to evade the application of Federal law and also the laws of New 
York relating to “labor organizations.” Therefore, let no one be 
deluded into believing that the collective bargaining groups (or 
unions) are to be entirely divorced from the Society, or that any 
important changes have been made from the original action. 

Although it is obvious, it appears necessary to make the explicit 
statement that the Society is composed of its Local Sections and, 
conversely, that the 64 Local Sections comprise the Society. 
Hence, the policies and actions of every Section affect every mem- 
ber of the Society, and already the press has stigmatized us with 
the word “‘union"’ to which we cannot object as long as any Local 
Section is acting as a little union 

It is still true that in this country no one needs to belong to a 
union. Space limitations preclude a long and detailed argument, 
but it has been clearly demonstrated in a number of instances that 
where a union threatens to assume bargaining rights for profes- 
sional men it is only necessary for such men promptly to form them- 
selves into a group and protest against inclusion of their group in a 
heterogeneous union. If any engineer wants the “benefits’’ of 
unionism, why not let him join a union? Insistence upon our own 
union, it seems to me, is largely prompted by the fear that if we 
join a labor union we shall be in the minority and therefore will not 
get monetary returns greater (in the proper proportion) than the 
artisans and tradesmen forming the majority of the union 

As of July 15, about 1,015 petitions had been received by the 
Board of Direction requesting that this matter be made the subject 
of a national referendum. These were obtained by circularizing 
only 4,500 corporate members, and are still comingin. Also, about 
150 letters expressing disapproval of the Atlanta action have been 
received by Headquarters. I believe these facts should be made 
known to the entire membership. The letters and petitions already 
received are so numerous that they cannot be shrugged off. Cer- 
tainly any action which causes so much dissension within the 
Society can hardly be said to promote unity, and must surely con- 
tain serious defects. 

Why does the Board of Direction not admit that it made an 
honest mistake, and seek to undo the harm it has done and to 
restore us to our former enviable position as a professional society? 
One way of doing this would be for the Board to rescind its Atlanta 
action and request the Local Sections which have already adopted 
it to do likewise. I believe that a number of the Sections which 
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would not be necessary to extend all bars out 4, 


edge of the footing. Such shorter bars could fy ¢ aes {0 
nished by bending column dowels into the { iting , oo 
the required distance. This would also serve to seid wely P 
some of the eccentric bends and also exce<siye the 
lapping of bars under the column. . — 
For heavy loads and low bearing pressures, step. ie 
footings will be economical. In this case, the bends s 
moment in the lower slab should be computed aroyed 
the perimeter of the upper step in a manner simila, , 
that used for computing the moment around the peri {nge: 
eter of the column, using the radius of the Step inste, 
of the column in computing the value of a. : m 
Te 
YEAR 
heco! 
sub 
Reluc 
at ap} 
tain! 
hur | 
followed the example of the Board of Direction might be Willing ganiiza 
rescind their action now if the Board did so first. Those Sectig n un 
which persisted in their unions and valued them above their os Mot 
fessional society could then be banished from the Society Early 
At the very least, the Board of Direction can hardly refys ; 1of y 
submit this matter to a national referendum as the subject of , i frie’ 
proposed amendment to the Society's Constitution. nde 
Joun H. Porteus, Assoc. M. Am. Soc nsely 
Upper Darby, Pa. means | 
| 
Dear Stk: Commenting on the ideas expressed by Mr. Portey lesirab 
the Local Section is not only a component part of the Society: it mnditi 
autonomous within its own area and within the limits imposed by SCUSS 
its constitution. Thus the policies of Local Sections may diffe cam 
one from another, and may also differ from the recommendatic: raft u 
of the Board of Direction. The Board could not, and did nw quire 
desire to, compel Local Section compliance with its recommenda Whe 
tions anent collective bargaining. It follows that no Local Sectia his ar 
has the right to, or can, commit the Society as a whole to an it the 
course of action. he A 
In final analysis, a Local Section of the Society has little, if any n suc 
thing, to say about whether or not its employee members form a fispos: 
collective-bargaining group. Employees of all classes are guaran wind 
teed that right by law, and interference with expression of that Fort 
right by employers is contrary tolaw. What the Board has doness nany 
(1) to place the Society or its representative in the position o ined 1 
amicus curiae in order to bring the Society influence to bear whe: tun 
it is desirable and necessary to establish the professional status of a Direct 
engineering employee; and (2) to assist groups which may form fo ngine 
collective-bargaining purposes to do the job professionally and Thi 
well, and to avoid some of the pitfalls that beset the inexperienced P. of | 
The Board is well aware that the present situation, as evidencet shouk 
by protests to its collective-bargaining proposals, does not imply gover 
unity; but it is equally well advised that to attempt to refuse he ai 
Local Sections or professional engineering employee members of the trike 
Society the right to organize in defense against inclusion in trade abor 
and labor unions, would be strenuously opposed. efor 
The writer has received a number of unsolicited letters expressing avert 
satisfaction in whole or in part with the Board’g Atlanta decision ‘alle 
This is unusual; nearly always such letters are feft unwritten whik For 


the opponents of an action, not the proponents, air their views ollec 


Some of the letters received have contained excellent constructive 
criticism which is most acceptable to the Committee on Employ 
ment Conditions and, it is the writer’s belief, to the Board. Cer 
tainly it cannot be inferred, by even the most ardent proponent of 
the Board's action with respect to collective bargaining, that the 
course of procedure adopted is eitheg perfect or final. Assistance 
in arriving at a better solution should be the objective of every 
Society member. 

Mr. Porteus’ letter—with the somewhat lurid references to “oo 
own union” and a Local Section “little union”; the unfair mov 
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5 Out toy cast upon the character and courage of engineering em- 

ld be & ees forced into the position of having to join non-professional 

f iting a aps, the naive statement that our Society members are ade- 

ve to ge stely prot ted against invasion by non-professional unions; 
she total’y unwarranted and somewhat hysterical reference to 


pment of certain Local Sections from the Society—is neither 
_dycive to the promotion of unity nor is it helpful to the Society, 
and members 
A. M. Rawn, M. Am. Soc. C.E 
Chairman, Commitiee on 
Employment Conditions 
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Tennessee Valley Engineers Deal 
with Collective Bargaining 


dear SiR: As president of the Tennessee Valley Section, which 
s become quite prominent in the collective bargaining situation, 
» submitting my view on this controversial question. 

Reluctance of the older members to see the Society step out in 
bat appears to them a radical program is readily understandable. 
~ainly when I was with the late Ralph Modjeski and again with 
thur E. Morgan, I would have felt the same; but in a large 
anization such as the TVA entirely different conditions prevail, 
» under the leadership, during the early years, of an engineer of 


be willing 
OS€ Section 


re their pro + Morgan’s breadth 
y farly in its history the need was felt for some sort of an organiza- 
ly refuse » of younger engineers—at first only for purposes of acquaintance 
ubject of g sod friendship, which could not be obtained through the diversified 
wnder Society meetings. And this organization, known as the 
. nnessee Valley Authority Engineers Association, became in- 
. Soe. CE nsely popular. Soon young engineers found in this Association 
neans of expressing themselves concerning all kinds of matters, not 
aly technical but also affecting their welfare and working condi- 
| ms; it could discuss theit problems with management and obtain 
T. Portey sirable results on such details as leave regulations, and air- 
ciety; it nditioning of drafting rooms. Then the Association began to 
posed by scuss larger questions, such as salary and job classification, and 


nay diffe 
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«came recognized as a bargaining agency in much the same way as 
raft unions are recognized on construction work. This growth 


d did not quired some eight or ten years to materialize 

mmimenda When war industries brought in large numbers of engineers to 
al Section his area under working and living conditions far from ideal, they 
le to any it the need for an organization, and the technical organization of 


he A. F. of L. moved in at once to take advantage of this need. 
n such a situation the young engineer without any means at his 
fisposal to combat the social forces with which he was confronted 
und himself entirely helpless 

Fortunately the Society had been awake to this situation for 
nany years and its Committee on Employment Conditions, as out- 
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sition of med in the July issue, had worked out a solution. Due to this 
“ « tunate circumstance and the direct action taken by the Board of 
OF ar 


Direction at its Atlanta meeting, an organization for professional 
ngineering employees was formed in the Tennessee Valley. 

This organization immediately found itself at grips with the A. 
F.of L., and has fought to maintain its stand that professional men 
should have an organization composed only of professionals and 
governed by professional engineers of their own choosing. Through 
he action of this professional group, such serious problems as a 
strike threat (in the form of a strike ballot requested of the War 
abor Board by the A. F. of L. group and then cancelled the day 
fore the ballot was to be taken) and similar difficulties were 
— in a large Government war plant being constructed in the 
Valley 

Fortunately the Board was progressive enough to realize that 
ollective bargaining is a problem which cannot be ignored and 
nust be met, and was aggressive enough to take definite action by 
*hich we could form a collective bargaining unit and take care of 
the interests of our younger engineers. To me it is entirely fitting 
that our Society, oldest of the Founder Societies, should thus be 
ahead in this social venture. It is the young engineer in whose 
tands the welfare of the Society must necessarily be placed within 
the next few years, When the older ones pass on. Just what the 
‘uture will bring—whether the Society will get deeper into the 
ollective bargaining business or, having set up independent units, 
will withdraw entirely—remains to be seen; but in any event our 
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Board is to be thanked for being progressive enough to take care of 
one of the most important problems that has faced our profession 
Harry Wiersema, M. Am. Soc. C.E 
Assistant to the Chief Engineer 
Tennessee Valley Authority 
Knoxville, Tenn 


Highway Not Desired by Majority 
of Latin- Americans 


Dear Str: In the April issue there is an article by B. W. Belyea, 
entitled ‘Commercial Use of Inter-American Highway.” 

Like many writers on this subject, Mr. Belyea ignores the fact 
that there is little or no commercial intercourse between the various 
countries of Latin America, nor in spite of the construction of this 
highway is there likely to be. The commerce of these countries is 
from the interior to the seaports and from the ports to the interior. 
The highways and railways should be planned on the basis of this 
fact and not on an abstract theory. 

All the countries of Central America and Mexico produce more 
or less the same kind of things. They want little from each other. 
They ship their products—coffee, mahogany, bananas, cocoa, sisal, 
and so on—to North America and Europe through their seaports, 
and they import manufactured goods, steel, textiles, and other 
things. These countries will not burden themselves with costs of 
maintenance unless the highway, as in Guatemala and El Salvador, 
serves a local purpose. Why should they? 

As for feeder roads, there has been a railway throughout the 
length of Guatemala and El Salvador for many years, and feeder 
roads were not built except in a few instances. The highway was 
built parallel to the railway because the railway ran through the 
principal cities, and so the highway was run through these same 
cities. 

As a means of access to the Panama Canal the highway, when 
finished, will be of little value. The sooner we get over the idea 
that the mission of the United States is to help the peoples of all 
the world, the better they will like it and us. 

Frep Lavis, M. Am. Soc. C.E 
Consulting Engineer 
New York, N.Y. 


Maintenance Desirable for Timber 
Joints 


To THe Eprror: In connection with Mr. Hogue’s article, in the 
July issue (page 299), it is well known that maintenance is needed 
for timber structures that are erected with green lumber. How- 
ever, the effect of neglecting such maintenance has not been ade- 
quately investigated. 

We recently tested six specimens to determine the effect of loose 
bolts. Each specimen had four split rings and five members—two 
2 by 6-in. vertical outside timbers, two 3 by 8-in. horizontal inter- 
mediate timbers, 2 ft long, one 3 by 6-in. vertical center timber 
and */,-in. bolt and malleable washers. Three specimens had the 
rings at the centers of the 3 by 8-in. members, while three had 
the center rings 6 in. from the ends of the 3 by 8-in. members. 
The specimens were fairly well seasoned and unchecked and were 
kept together in a small closed space for about a week before testing. 

Two specimens were tested with nuts snug, two with nuts backed 
off '/, in. and well shaken, and two with nuts backed off '/, in. and 
well shaken. Considering the fact that the rings were in hetero- 
geneous positions, the tests were remarkably consistent at the time 
of core shear. The load was applied at about 0.05 in. per min., 
and the loads at core failure were roughly in the ratio of 1.0, 0.90, 
and 0.80, respectively, for the snug, '/s-in. off, and '/,-in. off tests 
for symmetrical specimens, and 0.87, 0.80, 0.74 for the unsym- 
metrical specimens. 

The results of these tests should not be extended to unrelated 
specimens. It is evident that the need of maintenance is definitely 
indicated, although poor maintenance should not ordinarily pro- 
duce failure in adequately designed joints. 

CHARLES MACKINTOSH 
Structural Engineer, Mackintosh 
and Mackintosh, Engineers 
Los Angeles, Calif. 
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Record of Society Member and War 
Veteran an Inspiration 


To THe Eprror: The local press has featured a recent reunion 
of three injured veterans of the first World War. Since one of this 
heroic trio—C. A. Stimpson— is a member of the Society, readers of 
Crvi_ ENGINEERING may be interested in a few words about him. 
Mr. Stimpson to everyone in our organization—came to 
work in our office in 1914. He was a good man in the field, and we 
missed him when he entered the Army at the outset of the war. 

He was seriously wounded, lost an arm, and had to stay in a 
hospital in France for more than a year. When he finally came back 
he was a physical wreck and utterly discouraged. In 1925 we made 
him come back to our organization, and he has been there ever 
He is one of the best men I have ever had at any library 
study, or statistical analysis, and the real author of many of my 
best reports 

In spite of his physical disabilities ‘‘Joe’’ drives far more expertly 
than the average person, and has been over our Mid-West territory 
many times. A few years ago! had to make a train in Cincinnati— 
got word after the last train for there had left. ‘‘Joe’’ drove me the 
250 miles, and we got in ahead of the train I had missed 

It seems to me the facts of such a physical and mental comeback 
ought to be of more than passing interest today when so many 
young men are returning, ill and wounded, from another war. 


**Joe” 


since 


Henry E. Riaes, Past-President 
and Hon. M. Am. Soc. C.E. 


Ann Arbor, Mich 


Clemens Herschel—Venturi Meter 


Dear Str: With regard to Clemens Herschel’s development 
of the Venturi meter, I came across interesting evidence some years 
ago when writing a biography of the late Dr. W. C. Unwin, Hon. 
M. Am. Soc. C.E. His friendship with Herschel extended over 
many years. 

Amongst Unwin’'s papers was a holograph letter from Herschel. 
It seems that Herschel had been in communication with Unwin on 
the subject of metering earlier, as the letter is marked as being in 
reply to one of May 18, 1888. The letter, the original of which is 
preserved in the Unwin Library at the City and Guilds College, 
South Kensington, London, is dated “Holyoke, Mass., June 5, 
1888,"" and reads 

“Since writing you I have tested, though rather crudely, a one- 
inch Venturi Meter, under 210 feet head. It works all right. 
I am now satisfied that here is a new and pregnant principle to be 
applied to the art of gauging fluids, inclusive of fluids such as com- 
pressed air, illuminating or fuel gases, steam, etc. Further, that 
the shape of the meter should be trumpet-shaped in both directions; 
such a meter will measure volumes flowing in either direction, 
which in certain localities becomes a useful attribute. The form 
of piezometer connection originally used by me at the venturi or 
throat alone, should be used at either end of the main-pipe (where 
it joins the meter) also. Any parts projecting into the meter or 
pipe are objectionable, on account of foreign bodies catching upon 
them. Such a meter will cost extremely little in comparison with 
the Deacon or any other, volumetric or differential. And we are 
but in the beginning of the art of measuring pressures and dif- 
ferences of pressures. When these shall be delicately measured, 
the Venturi Meter will have become as delicate in its lower limits 
of capacity as any other and it is on this score alone that it is as yet 
inferior to some of the volumetric meters. 

“IT am very grateful to you for having sent an abstract of your 
paper to the Secretary Inst. C. E. for publication. You will find 
a description of the recording gauge, recording differences of pres- 
sure, in my application for an English patent, filed 17th April, 
1888.” 

His reference (third sentence) to ‘‘a new and pregnant principle” 
shows that Herschel claimed to have established a new principle 
by his experimental work. Later in the letter when Herschel re- 
ferred to the instrument by its name, Venturi Meter, he used cap- 
itals. Evidently he contemplated adopting the name of Venturi 
to designate the primary essential detail of his meter in a way 
analogous to that in which the names of famous electricians of the 
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past have been transferred to electrical units. Natur.lly 4 _ 
which depended upon the employment of a venturi as 
feature would be described as a Venturi meter, as a , alve waa 
depends upon a sliding plate or sluice for cutting off the 4 
described as a sluice valve. Though he established :},. pris 
and the name of the meter, Herschel did not succeed jy, ousting 
very natural engineering term “throat,” for the part OMing th 
two “trumpet-shaped” portions of the meter. : 
A legible reproduction of the original letter is inchieg in Th 
Life and Work of William Cawthorne Unwin, a copy of which ;.. 
the Engineering Societies Library , 
E. G. WALKER, M. Am Soc Cy 
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London, England 


Repairs on Gouin Dam 


Dear Str: I have read with interest Mr. Graham's artic . 
the repairs to the Gouin Dam in the April issue of Civ. Exons 
ING. In particular my attention was attracted to the staten 
(on page 148) that asphalt plastic compound was used in a certs 
way. 
I would like to ask whether or not this asphalt plastic compoy, 
was emulsified asphalt mastic—that is, something like a 4 
water and 40% asphalt emulsion? I would also like to ask if any 
admixture was used in the gunite, such as emulsified asphalt om 
taining from 15 to 20% asphalt and the rest water? 

It was also noted that an admixture was used in the concre: 
placed on the upstream surface and the top of the dam to preve 
‘setting’ cracks. Was this admixture emulsified asphalt mast; 
and what were the proportions of sand, cement, and so on? Why 
time of year was the work done? 

The article constituted a very interesting story of an unusy 
way of building up the surface of a dam or other concrete «try 
ture, which has disintegrated to some extent. 

C. E. Howe. 
Ebasco Services, |» 
New York, N.Y. 


Forum on Professional Relations 


ConpucTep CoLUMN OF HYPOTHETICAL QUESTIONS WITH ANswer: 
BY Dr. MEAD 


In this issue Dr. Mead gives his answer to Question No. 24, whic 
was announced in the July issue of ‘Civil Engineering.” The que 
tion states: “A young engineer accepts a position with a practicing 
engineer whom he does not know very well. After a short time hed 
covers that his employer is dishonest, although he has never asked th 
young engineer to engage in any crooked action himself. Should the 
young engineer retain his job?” 


and ot 


The writer believes it is undesirable for a young engineer | ee 
associate with a man who is dishonest in his work. It should & i aie 
remembered, however, that a young engineer may not be full i 
capable of understanding the actions of his superior and may draw eal 
wrong conclusions from inadequate knowledge. Should he becom all de 
fully convinced that his employer is dishonest, it would seem to the sie 
writer desirable that he should seek o her employment as early 3 teil 
practicable. Should he be asked to do dishonest work, he should o! With 
course resign his position at once. the he 

Daniet W. MEap, Past-President a f th 

Hon. M. Am. Soc. C.E. ngine 

Madison, Wis. zatio 
and 

Question No. 25, which was given in the August number, will & ssent 
answered in the next, or October, issue. Next in the series t The 
following question is announced. Replies may be received ut ining 
October 5, with answers in the November issue. ~~ 

evel 

Question No. 26: An engineer employed by a power compen) salar) 
upon examining the plant of a subscriber, becomes aware tha! thes leve 
scriber can save money by making certain changes in certain appore’* Civ 
in use. Should he inform the subscriber or the power company’ sank 


which he is working of this fact? 
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SOCIETY AFFAIRS 


Official and Semi-Official 


Salary Study for Milwaukee Area Aided by Society 
Committee 


\ gecoMMENDED grading plan with corresponding salary ranges 
4. presented by a special committee of the Society to the 
»oical Committee, representing the five taxing units, on August 
44 The five taxing units are the City of Milwaukee, the 
ty of Milwaukee, the Sewerage Commission, the School Board, 
ithe Vocational School. 
js Society project was initiated by an invitation from the 
hnical Committee to the Wisconsin Section of the Society 
ier date of July 15, 1944. The Technical Committee expressed 
desire to receive whatever significant and pertinent data the 
ty might care to submit in connection with a detailed survey 
500 positions of all types and all grades in the five taxing 
The Wisconsin Section, appreciating the opportunity 
» of assistance and desiring to have the benefit of the widest pos- 
ble sources of information and advice, called upon the Board of 
‘rection of the Society for assistance. The Board, on July 18, 
wthorized President Pirnie to appoint a special committee of the 
sety and President Pirnie appointed the following members: 


Charles S. Whitney, Consulting Engineer, Milwaukee; Chairman 

sidney M. Siesel, President, Siesel Construction Company, 
Milwaukee 

Loran D. Gayton, Assistant City Engineer, Chicago 

xeorge M. Shepard, Chief Engineer, Department of Public 
Works, St. Paul 

\llen P. Richmond, Assistant to the Secretary, Headquarters, 
Am. Soc. C.E., New York 


This Committee stated that its sole purpose ‘“‘is to make an 
biased analysis and report with recommendations as to a sound 
grading plan for engineering positions and corresponding salary 
uges, for the consideration of the 


The committee’s report recommended the establishment of eight 
professional grades corresponding to the first eight grades in the 
Society’s new grading plan. In addition, the committee recom- 
mended four technical (sub-professional) grades starting with the 
high school graduate without technical training. The technical 
series overlaps the professional series. The recommended tech- 
nical grades were strongly influenced by features in the federal 
sub-professional series for engineering aides and draftsmen. 

In addition, the committee recommended salary ranges to cor- 
respond to the two series of grades, as follows: 


MINIMUM SALARY SCALE 
TERECHNICAL GRADE SALARY RANGE 


A $1,740-2,100 
B 2,100-2,640 
Cc 2,640-3,240 
D 3,240 and up 


PROFESSIONAL GRADE SaLary RANGE 


$2,100-2,640 
2,640-3,240 
3,240-4,080 
4,080-—5,040 
5,040-6,300 
6,300-7 ,800 
7,800-9 
9,600 and up 


The committee stated that ‘“‘This minimum salary scale is 
recommended for present-day base pay for new employees assuming 
no additional cost-of-living bonus. Present employees’ salaries 
should be above the base by an amount representing their past 
service. This scale may become obsolete because of further in- 

creases in labor rates and cost of living, 
ES = in which case it should be revised up- 


Milwaukee Technical Committee and ———__— 


s consultants. To this end it has ‘ ward. ‘ 
nade use of the best obtainable in- Dues Exempted for Public “This committee believes that this 
mmation from local sources, from Health Employees Working scale represents a fair balance between 
ation-wide sources available to this . 2 . | municipal salaries and those in federal 
mmittee, from the experience of many with Armed Services service and in private industry when 
wmhere ; 7° > ious side 
of who have Repeated mention has been made in these the various 
miter of study to stmiler pages of action of the Board, whereby members 
ems, and from the extensive experience of the Society may apply for exemption from mittee lieves that the recommenda- 


and observations of the members of this 
mmittee.’” 


Society, Mr. Richmond was instructed 


dues, based on military services. Voting (cor- 
‘ furth ‘buti b h porate members) and other privileges are re- 
As a further contribution by the tained, but “Civil Engineering” is the only 


regular publication supplied. 


tions contained in this report represent 
the minimum standards of qualifica- 
tions and salaries for engineers which 
should be adopted at once if the various 


salary schedules are too low to attract 


to give the matter his personal study. Attention should now be ditected to the ex engineering staffs are to properly serve 
He arrived in Milwaukee July 17 and tension of this plan to similar Society members the public’s interests in the manage- 
emained 25 days, making available who are employed by the U.S. Public Health ment and planning of public works. 

all desired data from the Society’s very Boivive “detailed re duty with the Army, Navy “In addition to maintenance of 
xtensive files on classifications and - Goi Guard.” By atiien of the Board at tp present facilities, much design and con- 
salary sand furnishing technical advice. July meeting, this enlarged provision is now in struction must be done within the next 
With the Chairman he conferred with effect iy with the previous provision, the new few years. It is obvious that present 
the heads of many of the public agencies onibeniiien can be granted only upon individual engineering staffs are inadequate for 
f the Milwaukee area that employ application. The necessary blank forms are | the job ahead, and that the present 

| 


ugineering personnel, studying organ- 
zation charts, position descriptions 


available on request to Headquarters. 


men of the qualifications needed to do 
——__—_-_—_—_ — the work satisfactorily ....A salary 


and requirements, and discussing the 
ssential elements of the problem. 

The Committee held two all-day meetings in Milwaukee out- 
ming the scope of the work, collecting important new data, and 
irnishing critical review of the recommendations as they were 
leveloped. The final recommendations are consistent with the 
salary report adopted by the Board of Direction on July 18 at its 
-leveland meeting, as published in the August 1944 issue of 
“IVIL ENGINEERING, with appropriate modifications to fit Mil- 
vaukee conditions. 


scale too low to attract high-grade, 
competent engineers is false economy and not in the best interests 
of the public.” 

The complete survey of all positions in public employment in 
the five Milwaukee taxing units is being made by the Public Ad- 
ministration Service of Chicago, which was engaged by the Tech- 
nical Committee last fall. Its initial report to the Technical 
Committee will be made about September 1, for consideration in 
connection with preparation of the Budget for 1945. 
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Activities of Committee on Postwar Construction 


By G. Donatp KENNEDY, M. Am. Soc. C.E. 


CuHarrman, on Postwar ConstrRucrion 


Addressing a recent meeting of the Hampton Roads Engineers 
Club, G. Donald Kennedy, Chairman of the Society's Committee on 
Postwar Construction, gave a résumé of the activities of this Com- 
mittee. Extracts from his address, which set forth clearly the ob- 
jectives the Committee hopes to attain, are here presented. 


POSTWAR PLANNING is a much abused phrase. It can mean al- 
most anything, depending on who is talking about it. It can mean 
large public works programs, new economic theories, overnight air 
trips to Moscow, miracle homes, television—well, that is an old 
story 

The American Society of Civil Engineers, through its Com- 
mittee on Postwar Construction, is trying to do a very specific job 
of postwar planning. When postwar planning is here mentioned, 
it means simply the necessary preliminaries to the actual con- 
struction of public and private physical facilities. 


FirTeEEN BaAsep ON Past EXPERIENCE 


No grandiose ideas about great volumes of public works, or 
about huge expansion of housing or industrial facilities are held by 
the Committee. It is not trying to prophesy or to promote those 
things. What concerns civil engineers is that in the midst of big 
talk about great postwar plans, this nation is neglecting today to 
prepare on a bare minimum scale for the construction which the 
history of the last 20 years shows will be necessary in the first post- 
war year 

rhe records of the last 20 years, covering both prosperity and 
depression, indicate that if our postwar national income is 100 
billions a year, total construction and maintenance operations 
required as a supporting element of that economy will be about 
15 billions. The Committee's goal, therefore, is to see 15 billions 
in public and private construction plans ready for bids by July 1, 
1945—one year from now. This is not a big program; it is 
simply the program that experience dictates will be needed anyhow. 

Of this 15 billions, a third is estimated to cover so-called ‘‘non- 
engineered"’ work such as maintenance, housing built by handcraft, 
and other light construction. The other 10 billion covers civil 
engineering construction. The total 15 billion is divided roughly 
info equal thirds for public works, private housing, and private in- 
dustrial work 


STATUS OF PLANS 


As of June 15, according to national figures prepared by the 
Committee, “‘engineered”’ construction plans under way or com- 
pleted, totaled 2.6 billion dollars, or hardly more than a quarter 
of the 10 billion minimum required for the first postwar year. 
Of this amount, over half was in four states—-New York, Ohio, 
Texas, and New Jersey in that order. 

The extent of preparation of highway plans is highly important 
and gratifying. But highways represent only half of the public 
works picture in normal times, and only a sixth of total construction 
averages. So highways cannot be depended on to carry the whole 
public works load, any more than public works can be depended 
on to carry more than a third of the total construction program. 

As yet there are no reliable estimates on housing and other 
“‘non-engineered’’ construction and maintenance work. Those 
estimates are being developed now. But with only 2.6 billions 
in engineered construction plans under way—and much of this 
still incomplete—it is obvious that postwar planning in America, 
up to this very moment, is very much empty talking and very iittle 
actual preparation. 


WARTIME CONSTRUCTION 


In certain areas of the United States, a mighty construction and 
conversion program was carried out to prepare for total war. It 
was done with all sorts of short-cuts and with cost ruled out as a 
delaying factor 

Even so, some of that wartime construction is still under way. 
Before any of it could begin, decisions had to be made first on what 
facilities to build or convert for war. Financial arrangements had 
to be made. Land and legal problems had to be overcome. En- 
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gineers and architects had to rush through their field inspection million 
their drawings, their specifications, and construction contra _ 
Months of such advance work preceded even the “‘rush’ War om relat! 
struction, and that in turn preceded actual production and dict, relatio 
tion and use of war material. Fo 
The transition from war to peace will require a similar per the A 
of preparation for building and converting and modernizing: cipal 
physical facilities for our peacetime economy. Engineers ¢ {local 
architects should be at work all over America today, on private Rep 
public assignments, laying the groundwork for resumption of yx ye 8" 
peacetime economy. Public and private decisions should be aad I the 
on what construction, conversion, or modernization will be unde mal c 
taken at the war’send. Finances should be arranged, needed lan —_ 
acquired, and legal problems overcome in advance athly 
tistics | 
Evi_s or DELAY and t 
All this must leave the talk and dream stage, and get througt rns of 
the action stage, before construction and reconversion can stay on te 
after the war. Delay in the groundwork will mean delay in ty = a 
transition to peace—will mean needless unemployment and co ms “¢ 
fusion, and will delay the production and distribution of peace ol 
time goods and services to cope with the pent-up civilian buying ” ¢ . 
power. Delay is an invitation for a serious inflationary perig | tals < 
after the war, and for a wasteful make-work employment progran a 2 
to fill the gap while the preliminaries to useful employment an ore r 
under way. reat 
Until the construction planning work is done, useful employ a sy 
ment of workers is held up, both on the site of construction project a 
and in the industries supplying materials and equipment for th rus 
construction program, And in the case of factories, reconversio - 
must be completed before workers can be employed to produc: 
peacetime products. Succe: 
ComMITTEE PROGRAM—STATEMENT OF PoLicy 
The policy statement of the Committee on Postwar Constrx phe 
tion, which was approved by the Society’s Board of Direction i eee 
1943, made specific suggestions on preparations for industria ~ 


conversion, private utilities planning, housing, and public works 
(See Crvr, ENGINEERING for September 1943, p. 439.) 
It laid heavy stress on self-liquidating types of public and pn 
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vate projects, often financed by revenue bonds, which are retired me . 
by a charge against the user of the facility. The trend toward , val | 
this type of project is marked. In the public works field at least wear 
its advantage is that it requires no increase in public bonded debt iil 
or general taxes. . of 
In the field of public roads and streets, which historically makes sould 
up half of all public works, this self-liquidating feature has beer er 
in force for many years. Highway users pay special gasoline and one 
license taxes and other fees to finance road improvements made for This 
their benefit. How well this has worked is shown by the studies ont 
of the Federal Coordinator of Transportation, which show that canal 
highway users pay their full share of costs for all road and street oublic 
improvements in the nation, and that such improvements do not ; The 
cost the general public one penny. anal 
Five Major Activities 
To implement its policy statement, the Society's Committer of 
Postwar Construction has established a Research and Develop oubli 
ment Division with headquarters in New York City, and with five — 
major activities under way. risk A 
1. Local Sections Get Postwar Committees. First and foremost sr 
each Local Section of the Society is encouraged to establish a loca amass 
committee on postwar construction and to carry out a number of nee 
local activities. From its contact and counsel with these —e 
Sections, the Committee is able to make suggestions basec © On 
successful local operations throughout the nation. Federal de plan: 
velopments are watched through the District of Columbia Loca this | 
Section, and information is thus provided to all Sections on ™ cont: 
tional developments. tions 
2. CED. Pilot Studies. The second major activity is 4 pie also 
study looking toward integration of the Society's local plannmg tota’ 
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. with the community organization setup of the Com- 
. for Economic Development. Local Sections in Cleve- 


Ohio; Allentown, Pa.; and Fredericksburg, Va., were 
4 for initial testing of this plan of participation with the Com- 
. for Economic Development. If the program proves ef- 
ve in these three cities, ranging in population from 10,000 to 
t will be followed by similar action on a national basis. 
The third activity is one of seeking 


million, ! 


| insp 
Pectiog Vational Organizations. 


= ‘ e relation hip with other national organizations, and carrying 
and distrit -elationship into state and local activities of all these organiza- 
n For example, the Committee is working in cooperation 
milar per the Ame rican Society of Planning Officials and the American 
tnizing a ipal Association in fostering Planning Institutes for the bene- 
f local « ommunities in various regions of the nation. : 
Privat. > , Reporting Service. The fourth phase of our program in- 
ption pe ves a special and unique arrangement made by the Society 
tld be mad » the McGraw-Hill Publishing Company for the use of the 
Il be ad inal construction reporting service of Engineering News-Record 
needed ne h enables the Research and Development Division to prepare 
| thly inventories of postwar construction projects. These 
tics are available to all trade and technical journals in Amer- 
. and to any other interested person or agency. Special break- 
et throug, -ns of these construction inventories are being developed and will 
1 can ¢ . n be available for every state and all but the smallest cities, ona 
en See ,) and per capita basis, and with distinctions between work 
t and me ig planned and work actually ready for construction bids. Up 
ef pean by NOW, the planning under way in each state is simply listed and 
an are vided into various types of public and private projects, with 
ry tals for each type. 
, Progran Publu Information Service. — The fifth and final activity is a 
yment an slic information service, which includes a monthly news release 
, struction statistics, available to all interested agencies and 


fications. Daily and weekly newspapers will be given news 


pny ases of general interest as soon as sufficient localized data are 


te on syailable. Special local press campaigns are being worked out for 
or tl 
stain areas of particular interest. 
ON Versior 


DEPENDS ON LOCAL ENGINEERS 
Success of this construction planning program depends on local 
gineers, who know the problems of their own areas and can help 
heir local and state, public and civic, and business leaders come to 
und and early decisions on work that should be prepared for in 
advance of the war’s end. Their suggestions, and energetic work 
o their own areas, alone can make the program effective. 


Produce 


Sonstruc 
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FEDERAL PLANNING LOANS THROUGH FEDERAL WorRKS AGENCY 

On the Congressional front, the Society’s Committee has sup- 
ported proposed legislation under which a federal revolving fund 
vould be established, administered by the Federal Works Agency, 
tomake loans to state and local public agencies for postwar public 


and pn 
e retired 

toward 
at least 


oan mstruction planning. These loans, which would cover only the 
y makes st of engineering and architectural preparations for construction, 
is be would involve no federal obligation to participate in the cost of 
ine and actual construction, and the loans would be repayable as soon as 
rade for state or local construction funds were authorized for the projects. 
studies This legislation seeks to recognize the fact that a majority of 
w= thet state and local governmental units are marking time in making 
teens actual preparations on definite projects in order to see what federal 
do not public works aid, if any, will be available after the war. 
The fact is, of course, that such federal aid will depend on post- 
war conditions, which are hard to anticipate. But meanwhile, a 
basic need for final plans and specifications on necessary state and 
—_ local public works is not being met in a majority of states. Whether 
velop not federal aid is forthcoming, the war-deferred backlog of 
th five public improvements exists, and engineering plans should be 
completed for the work. If the final preparations are made, the 
emost nsk of a make-work employment program will be avoided. Such 
loca make-work projects are the penalty we pay for not having sound 
her of plans ready. 
Postwark HIGHWAY PLANNING 
Sas Only in one field—that of highways—is advance engineering 
al planning being done on a substantial scale nationally. In part, 
= his is due to the fact that highway engineers are used to a regular 
continuing construction and maintenance program, and tradi- 
pilot res prepare in advance for future work. Much of the credit 
ning 80 Is due to 1941 and 1943 Congressional action, which made a 
total of 60 millions available to the state highway departments, 
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subject to 50-50 matching, for advance engineering plans and 
acquisition of right of way. 

Pending now before Congress, after unanimous approval by the 
House Roads Committee, is a postwar highway bill which, in the 
words of the U.S. Commissioner of Public Roads, Thomas H. 
MacDonald, Hon. M. Am. Soc. C.E., “will set the course of high 
way development in America for the next quarter-century."’ This 
bill, H.R. 4915, authorizes 1'/, billions in federal highway funds 
for the first three postwar years, subject to 40% state and local 
matching in the first postwar year and 50-50 matching thereafter. 

The funds are to be distributed by formula to the state high- 
way departments. For the first time, a specific sum is earmarked 
for city highway improvements—30% of the total. Of the federal 
funds, 45°, go to main federal-aid highways, both in‘and out of 

cities, and the remaining 25% to farm-to-market roads. The states 
are to decide the projects to be eligible for this federal aid by con- 
sultation with city and county highway agencies, and supervision 
of the program on a national basis remains as always with the Public 
Roads Administration. 

The need for these modern highways, which drastically reduce 
accidents and virtually eliminate congestion through engineering 
design, will be very apparent within a few years after the war. 
The auto industry plans to produce at least six million vehicles a 
year for a number of years after the war, which is nearly double 
the normal past average. Traffic is going to increase far above 
prewar peaks—and that means a proportionately greater increase 
on main roads and streets, which already were saturated with 
traffic and riddled with accident hazards before the war. 

Postwar highway planning is moving fast from a state level, 
but it is slow in getting started from the urban level. In the high- 
way field, and in the general public and private construction plan- 
ning field, there is urgent need for local community leadership 
today by civil engineers, who know the general engineering solu- 

tions that must be applied locally and who know the advance steps 
that must be taken if postwar planning is to mean action at the 
war's end. 
COMMITTEE WELCOMES SUGGESTIONS 


The American Society of Civil Engineers’ Committee on Post- 
war Construction is anxious to help in every possible way, and 
welcomes suggestions and local requests for assistance. The war 
is not over by a long sight, and nothing must interfere with sup- 
port to our fighting men. But unless this nation has 15 billions 
in construction plans ready for bids by next July 1, the grave risk 
must be run of delaying postwar reconversion, and of bringing 
our fighting men home to face unemployment and make-work 
jobs. At best, waste and confusion are invited in the transition 
back to the peace that our armed forces are winning now. 


W PB Structural Design Specifications 
Considered by Section Committee 


IN CONNECTION with the work of the Committee on Postwar 
Planning of the District of Columbia Section of the Society, C. 
A. Willson, M. Am. Soc. C.E., made the following report. This 
report deals with the postwar use of the three structural design 
specifications issued by the War Production Board known as: 


National Emergency Specifications for the Design, Fabrication 
and Erection of Structural Steel for Buildings (See Crvm 
ENGINEERING for January 1943, p. 63) 

National Emergency Specifications for the Design of Rein- 
forced Concrete Buildings (See Civit ENGINEERING for 
January 1943, p. 64) 

National Emergency Specifications for the Design, Fabrication 
and Erection of Stress Grade Lumber and Its Fastenings for 
Buildings (See Crvit ENGINEERING for September 1943, 
p. 452) 

These specifications were issued as war emergency measures, and 
the power of the War Production Board ceases as soon as the 
emergency is ended. During the past several months, the ques- 
tion of postwar use has arisen many times and has been discussed 
freely. As a consequence, expressions of opinion have been 
received by the WPB from a great many engineers who are repre- 
sentatives of the government, technical societies, trade associations, 
and industries themselves. In each case, it is believed that key 
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men in each of the three particular fields have been consulted, but 
in no case has it been felt necessary to contact a large number of 
engineers in any one of the three fields. 

In the first place, it should be recognized that engineers generally 
dislike federal dictation in regard to design procedures or working 
stresses. Similarly, building code officials, both local and state, 
resented the fact that their ordinances were arbitrarily brushed 
aside and superseded by these three emergency specifications. 
However, in the great majority of 


Vou. 4, N 


President Pirnie Presents Society’, 
Postwar Policy to House Commit, 


THE POSTWAR PROGRAM proposed by the Board of Directic. 
the Seciety was outlined at a meeting of the Public Works ¢ 
committee of the House Special Committee on Postwar Roo. 
Policy and Planning. The speaker for the Society at this 

held July 27, in New York, yy 


instances, the WPB has received excel- — 
lent cooperation 

Over half of the engineers who were 
contacted preferred to see a return to 
the prewar design specifications with 
an immediate re-study and review of 
the experience gained during the war 
period. It is to be assumed that such 
a re-study might result in the adoption 
of certain features of the emergency 
specifications. A somewhat smaller 
number favored the continuation of the 
provisions of the emergency specifica- 
tions, without change after the war. 
hey believe that improvements in 
design, fabrication, and construction 
methods warrant the increased working 
stresses which were put into effect as 
emergency measures, 


Reprints Available—Salary | 
Classification and Com- 
pensation Plan 


Professional civil engineering positions were 
classified and a compensation plan established 
by action of the Board of Direction at its meeting 
in Cleveland on July 18, 1944. In presenting 
this plan to the Board, the Committee on Salaries 
recommended its publication with provision for 
reprints. It was published in the August num- 
ber of ‘Civil Engineering” pp. 364-366, and 
has now been reprinted. Reprints are 15 cents 
each, and may be obtained on request from the 
American Society of Civil Engineers, 33 West 
39th Street, New York 18, N.Y. 


President Malcolm Pirnie. He 
peared at the invitation of Represes 
tive Walter A. Lynch of Ney Vor 
| chairman of the subcommittee 
| Urgency of plan preparation 
stressed by President Pirnie as }y . 

an account of recent developmen: 
the program proposed by the Boa; 
Direction over a yearago. (See ( 
ENGINEERING, September 1943, p.4 
Among recent activities reported , 
the establishment of the Research and 
Development Division of the Societ 
Committee on Postwar Constr, 
which, through the cooperation of; 
McGraw-Hill Publishing Compa 
| prepares a monthly report of postwy 
plans under way. 

The program had previously hex 
recorded in hearings before the Con 


The comments that have been re- 
ceived may be classified in another 
manner. In general, those interested in structural steel and new 
billet reinforcing steel, and most of the governmental representa- 
tives, favored a return to the prewar basis with an accompanying 
review and re-study. Those interested in cement, rail-steel rein- 
forcing bars, structural lumber, and a few governmental repre- 
sentatives, favored the continuance of the provisions of the emer- 
gency specifications after the war. 


To Validate Society Ballots 

ONEe SPECIAL feature of the ballots for official Society nominees, 
canvassed August | and reported in this issue, is the number that 
could not be accepted. Almost 100 were included in this class for 
one reason or another. In most cases, the loss of the ballot was 
for causes within the control of the member himself. 

The largest group of ballots that could not be counted included 
those sent by members who were in arrears of their dues. The 
answer to this difficulty is a personal problem in each case; some 
were doubtless in arrears because of avoidable delay or procrastina- 
tion in sending in dues. Such loss of vote is regrettable. 

Another large group wasted their ballots by voting for ineligible 
candidates—that is, for present officers. According to the Con- 
stitution, Article V, an officer cannot succeed himself until one 
term has elapsed. Thus these voters in effect threw away their 
ballots 

A third group was disfranchised for a minor failure to meet the 
rules—-they did not supply a legible signature. The regulation 
states that the member's signature must appear on the back of the 
outside envelope, in the space conveniently provided for it. This 
signature serves a twofold purpose at Headquarters: (1) It is veri- 
fied with the specimen on file before the ballot can be certified to 
the Tellers as originating from a Corporate Member in good stand- 
ing (Juniors, Affiliates, and Fellows are not permitted to vote); 
and (2) an individual check is made of each returned ballot to as- 
certain the current dues status of the member. 

Throughout the years certain of the staff at Headquarters have 
become very proficient in reading signatures. Therefore, to be dis- 
qualified on this count, a voter must have been very careless indeed 
in the matter of his signature. To save countless hours wasted in 
deciphering signatures on returned ballots, hereafter the member 
will be requested to print his name under the written signature. 

These rules will apply in the case of all future ballots—that is, 
a member must be current with his dues, he must vote for an eligi- 
ble candiate, and his signature must be written legibly. It might 
happen that the member was very anxious that his vote be counted, 
in which case these regulations would be especially important. 
But even where no great urgency is felt, members should take suffi- 
cient pride in their Society to record their vote—and effectively. 


mittee on Public Buildings and Ground 
House of Representatives, Seventy-Eighth Congress. (See Civ, 
ENGINEERING for March 1944, p. 127.) Some 25,000 copies of th 
record were sent to governors, mayors, agencies, and organizatio; 
throughout the United States. 

In his statement, President Pirnie said: 

“The Congress can recreate faith in the future needed by fre 
enterprise to convert its ideas into action. This will involy 
concise legislation to implement the intent and purpose of th 
Baruch-Hancock Report on reconversion of war productions t 
peacetime activities. It will involve attention to agencies of 
Congress to restrict their activities within their authorizations and 
submit their rulings to legal review that will insure adherence to 
the law established by the Constitution. It will involve radical 
revision of the wartime income tax law to effect a peacetime law 
directed entirely to equitable production of the necessary revenue 
and devoid of punitive intent against the successful and lawfully 
conducted activities of free enterprise. It will also involve car 
to avoid government competition with established privately 
financed and operated businesses and services, particularly wher 
new services are to be provided at public expense, in which cases 
commensurate reductions in taxes upon established competing 
services should be authorized to establish equality of incentiv 
for each needed type of service to improve and perfect the opera 
tions for which it is best suited.”’ 


Colorado Section to Entertain 
October Board Meeting 


Srmmp.icity and absence of technical sessions will mark the jot 
activities of the Board of Direction and the Colorado Section, a 
the time of the Board’s regular fall meeting in October. The dates 
are Sunday, October 8, to Tuesday, October 10, and the place, the 
Brown Palace Hotel in Denver. 

In accordance with regular procedure, committees of the Board 
will meet on Sunday, while the usual sessions of the Board itsel! 
will occupy all of Monday and probably most, if not all, of Tuesday 
On Tuesday, also, an all-day Local Sections Conference ts sched- 
uled. This will draw attendance from representatives of the 
various Sections covering the Pacific Coast, the Mountain stats, 
and as far east as Texas. With the Sections unusually active ™ 
problems incident to war work and professional matters, this Co" 
ference should be stimulating. 

Besides participating in the Conference, members of the Local 
Section are planning to entertain the Board members and 
Society visitors. This program includes a dinner on Mo 
evening and a luncheon on Tuesday. 
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Ballots canvassed 2 529 


Ballots withheld from canvass: 


From members in arrears of dues 
Without signature........ 
Illegible signature. . 3 92 


Total number of ballots received 2,621 


Respectfully submitted, 


FRANK L. GREENFIELD, Chairman 
Davin G. JR., Vice-Chairman 


Constantin P. 
Melioransky 
Jacob Mechanic 
Henry A. Foster 
George G. Dixon 
Tellers 


William L. Hanavan 
Bertalan Schoen 
George L. Freeman 
George C. Maguire Alfred M. Wyman 
Ernest H. Harder Louis Goodman 
James M. Webster Emanuel L. Pavlo 


Joseph Farhi 
John J. Kelly 
Harry Newman 


1944 Transactions May Be Delayed 


One of the important summer assignments at Headquarters is 
the preparation of the yearly volume of TRANSACTIONS, issued in 
the fall. In spite of all precautions that could be taken, it now 
appears that the normal date of issue, in October, may not be 
maintained this year. 

Only one cause is responsible for this condition—the shortage of 
paper supply. Although ordered in 1943, the delivery of the Bible 
paper for TRANSACTIONS has been unduly delayed. The editors 
are ready and the printers are ready. The paper manufacturer is 
also ready—if only he can obtain the stock with which to work. 
There seems to be no recourse but to be patient. 

Part of the large volume of TRANSACTIONS has already been 
printed and the remainder will go forward as soon as paper stock 
is available. It appears at present that the volume cannot be 
issued as Part 2 of the October PROCEEDINGS, its normal status. 
Every effort will be made to put it in the mails as early as possible 
Members who are anxious to obtain their TRANSACTIONS can take 
some comfort in the fact that their own inconvenience is directly 
attributable to the promotion of the national war effort. 


Booklet on Postwar Traffic Safety 
Available 


ACTION now in preparing to handle postwar traffic is essential. 
A program sponsored by the American Society of Civil Engineers 
and other interested organizations has been prepared by the Com- 
mittee on Postwar Traffic Safety Planning of the National Safety 
Council. The plan calls for immediate action in every community 
and state to prepare in advance for meeting the complex problems 
that will arise when the restrictions on travel are lifted, and 
pledges ‘full cooperation to federal, state and local officials who 
must do the job.”’ 

The program is set forth in a booklet entitled ‘“‘ Danger—Traffic 
Jam Ahead.” Pointing to the 39,969 traffic deaths in the last pre- 
war year of 1941, the Committee states, “Socially we cannot 
countenance the unnecessary carnage—economically we cannot 
afford the attendant financial loss. We must, then, prepare now 
to meet the traffic problems which will surely arise.’ 

In appraising the postwar traffic outlook, the Committee has 
foreseen numerous problems, the solution of which will require ‘‘an 
informed public opinion and a broader degree of cooperation and 
coordination among all of the agencies involved, government or 
otherwise.”’ 

The old age and inadequate maintenance of motor vehicles are 
listed among these factors. Delayed construction and mainte- 
nance of streets and highways will leave these inadequate and in 
poor condition. Restricted driving has lowered the experience and 
skill of many drivers. Accident prevention programs of govern- 
ment departments and of civic organizations have depreciated for 
lack of personnel. 
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Pedestrian safety measures have been neglected in many places 
during the period of reduced traffic activities. The general pattern 
of traffic may change further in many communities, owing to 
different business and residential distributions, Delayed installa- 
tion and improvement of street and highway lighting, and de- 
preciation of vehicle headlights will increase night hazards. 

The program recognizes that there is no easy panacea for these 
and other postwar traffic problems, and that measures must be 
fitted to local conditions as problems develop. For complimen- 
tary copies of the 20-page pamphlet entitled, ‘‘Danger—Traffic 
Jam Ahead,” address the National Safety Council, 20 North Wacker 
Drive, Chicago 6, Ill 


Prompt Resumption of Civilian Con- 
struction Urged at Meeting with 
Donald M, Nelson 


A committee of representatives of the construction industry, 
at a meeting on August 3 with Donald M. Nelson, Chairman of the 
War Production Board, emphasized the need for prompt resump- 
tion of civilian construction as labor and materials become avail- 
able. The American Society of Civil Engineers is represented on 
the Committee, brought together by the Chamber of Commerce 
of the United States, by Allen J. Saville, M. Am. Soc. C.E. Mr. 
Saville is Chairman of the Committee. Mr. Chandler, the Society's 
Washington Representative, also attended the meeting. 

The committee recognized the responsibility of the construction 
industry as one of the first industries that must get started im- 
mediately after war work ceases if employment is to be supplied. 
Several months could be saved in the resumption of all types of 
construction work if assurance could be given that necessary ma- 
terials and equipment could be produced and made available for 
civilian construction as rapidly as war needs permit. Since the 
supply of construction materials and equipment is nearly ex- 
hausted, it will be essential, the committee declared, to start 
replenishing the supply at the earliest practicable time. 

When the transition period arrives, positive stimulation will be 
needed to get reemployment in process, the group told Mr. Nelson. 
It stressed its conviction that industry and constructors should 
be relied upon to decide which work should go forward first. 
Where projects are ready to start and where men and materials 
become available, priorities assistance and other necessary en- 
couragement should be given to enable the work to get under way 
promptly. Such a procedure would require a minimum of regula- 
tion or direction from Washington. If supplemented with pro- 
vision for the manufacture of needed equipment, this program 
would insure an increase in civilian jobs during the critical transi- 
tion period. 

The committee, after its meeting with Mr. Nelson, expressed 
confidence that the War Production Board would take steps to 
insure a speedy resumption of construction activity. Mr. Nelson 
told the committee that its suggestions were helpful in projecting 
plans for reemployment 

Members of the Construction Industry Committee which met 
with Mr. Nelson, in addition to Mr. Saville and Mr. Chandler are: 


Raymond J. Aston, President, American Institute of Architects 

Wilson Compton, Secretary-Manager, National Lumber Manu- 
facturers Association 

Robert P. Gerholz, President, National Association of Home 
Builders 

Norman P. Mason, Regional Vice-President, National Retail 
Lumber Dealers Association 

Wiliiam Muirhead, President, Associated General Contractors 
of America. 

E. P. Palmer, Chairman, Construction and Civic Development 
Department, U.S. Chamber of Commerce 

Douglas Whitlock, President, The Producers’ Council 


F. Stuart Fitspatrick, Manager of the Construction and Civic 
Development Department of the U.S. Chamber of Commerce, 
is Secretary of the Committee, which was selected from the Cham- 
ber’s larger Construction Industry Advisory Group. 
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News of Local 


Scheduled Meetings 


Dayton Section—Luncheon meeting on September 18, 9; y9.; 
p.m. 

District or Section—Meeting at the Cosmos 
on September 21. 

Los ANGELES SecT1on—Dinner meeting at the University qj 
on September 13, at 6:30 p.m. 

NEBRASKA SecTion—Dinner meeting at the Paxton fH, 
Omaha, on September 12, at 6:30 p.m. 

New Mexico Secrion—Talk on airlines operation by Freems 
Fish, N.Mex. Dist. Mgr., Continental Air Lines, at the Univers, 
of New Mexico on September 14, at 7:30 p.m. 

SACRAMENTO SecTION—Regular luncheon meetings at the Py 
Club every Tuesday at 12:15 p.m. 

San Francisco Section—Dinner meeting of the Junior Fory 
at the Engineers Club on September 28, at 5:45 p.m, 

Sr. Louris Section—Luncheon meeting at the York Hote! 
September 25, at 12:15 p.m. 

TENNESSEE VALLEY SEcTION—Regular meeting of the Chatta 
nooga Sub-Section on September 11, at 6 p.m.; dinner meeting o 
the Knoxville Sub-Section at the S & W Cafeteria on September | 
at 7 p.m. 


Recent Activities 


PverRTO Rico SECTION 


On May 23 the Puerto Rico Section gave a dinner at San Juan j 
honor of Malcolm Pirnie, President of the Society. Ernesto A. Soler 
Lopez, president of the Section, introduced Mr. Pirnie to the gather. 
ing, and appointed Etienne Totti toastmaster for the occasion. Thy 


latter called upon Francisco Pons, representative of the Socieda 2 
de Ingenieros de Puerto Rico, to say a few words, and Mr. Pon ter 
responded with a brief description of the purposes and objectives - 
of his organization, and expressed his views on pan-Americanism a e 
applied to Puerto Rico. Following his talk, Mr. Pirnie answered : tk 
questions on the subject of pan-Americanism and collective bar Ma) 
gaining as interpreted by the Society. One of the pleasant sur a 
prises of the evening was the introduction of Miss Pirnie, who had — 
accompanied her father and who, when called upon to speak, did » sauce 
in clear and fluent Spanish aa 
SACRAMENTO SECTION as Ch 
At an evening meeting held on July 11, Harry N. Jenks, member ~- 
of the San Francisco Section and consulting sanitary engineer of red 
Palo Alto, discussed Sacramento’s sewage problem—a postwar 
project that has aroused much civic interest and controversy be 
cause of the recent regulation of the Sacramento River by Shasta F 
Lake. Mr. Jenks illustrated his address with slides of recent in a 
stallations by other cities and by the U.S. Corps of Engineers Sani 
Interesting speakers on non-technical subjects were heard a ne 
luncheon meetings, held on July 18 and 25. 
HE 
SEATTLE SECTION 
The May meeting of the Section took place in the hydraulic add 
building of the University of Washington on the 29th. A. L a 
Miller, chairman of the meeting, discussed the complexities of a 
international relations in the political and economic sphere, as con ; d 
trasted with the ease with which engineers collaborate on an inter — 
national basis, and introduced the members of the engineering stall = 
of the International Pacific Salmon Fisheries Commission. Other - 
speakers were Milo Bell, engineer for the Commission, who dis : { 
cussed the circumstances leading to the construction of the Fraser ns , 
River project; and C. W. Harris, civil and hydraulic consultant for we 
the Commission, who explained the design of the Hell's Gate Fish agp 
ways, the present focal point of the project. The meeting ¥* 2. 
then adjourned to permit the members to inspect the hydraulic = 


model of Hell’s Gate, and various models of the fishways 1m oper 
tion 
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ITEMS OF INTEREST 


About Engineers and Engineering 


On Land Titles 


rue FOLLOWING story, sent in by 
mas A. Cullum, Jr., Jun. Am. Soc. 
illustrates the care used by the 
‘nse Plant Corporation in investigat- 
land titles to proposed plant sites. 
ne Defense Plant Corporation, making 
outine investigation of the titles to a 
sosed plant site in Louisiana, received 
. proof as far back as 1803. A legal 
viser was not satisfied with this and 
-ote for evidence as to prior titles. He 


ceived the following reply from a 
wisiana attorney: 


Gentlemen: 
| note your comment upon the fact 


bhat the record of title sent you as apply- 


: to the lands under consideration dates 
ly from the year 1803, and your re- 
st for an extension of the records prior 
that date 

Please be advised that the govern- 
ot of the United States acquired the 
sritory, including the tract to which your 
wiry applies, by purchase from the 


sovernment of France in the year 1803. 


e government of France acquired title 
, conquest from the government of 


Spain; the government of Spain acquired 


tle by discovery by one, Christopher 
mbus, a resident of Genoa, Italy, 


traveler and explorer, who by agreement 


cerning the acquisition of title to any 
is discovered, travelled and explored 
: the sponsorship and patronage of 
: Majesty the Queen of Spain. And 
Queen of Spain had verified her ar- 


rangement and received sanction of her 


by the consent of the Pope, a resident 
f Rome, Italy, and ex-officio represent- 
ve and vice-regent of Jesus Christ. 
sus Christ was the son and heir apparent 
the Almighty God from whom He re- 
ved His authority and the Almighty 


od made Louisiana. 


I trust this complies with your re- 


lest 


Sanitary Corps Seeks Engi- 
neers for Commissions 


'ue War Department has granted the 


unitary Corps authority to commission 


additional 211 sanitary engineers in 
e grades of Second Lieutenant, First 


tutenant, and Captain. Qualifications 


a degree from a recognized college or 
versity in civil, sanitary, or chemical 
gmeering, and: 2 years of experiénce in 


anilary engineering for Second Lieuten- 


‘years for First Lieutenant; and 8 
ars for Captain (for applicants between 


Sand 42 years of age). 


further information can be obtained 


rom the Officer Procurement Service 


‘ice, in each Service Command Head- 
larters, or from the Officer Procurement 


rvice, War Department, Munitions 


ulding, Washington 25, D.C. 


N. G. Neare’s Column 
Conducted by 
R. Rosrnson Rowe, M. Am. Soc. C.E. 


“DURING DINNER,” said Professor 
Neare, “someone asked me who Rollo 
was, so I'll tell you the legend that Ned 
and Dick heard in Normandy to explain 
his mirrored boudoir. The viking, Hrolf, 
having overrun that part of his kingdom, 
Charles le Simple tried to trick him out of 
his conquest. In a four-point treaty, he 
made the Norman chieftain a Duke, a 
son-in-law, a Christian, and a ‘French- 
man’ named Raoul. Norman tongues 
made that name ‘Rou’ (whence Rouen, his 
capital), but history compromised on 
‘Rollo.’ 

“Charlie’s simple idea was that the 
Duchess would be the boss, but Rollo had 
ideas too. One was the boudoir so mir- 
rored that the Duke from his chair could 
watch his Duchess on her chaise longue, 
directly and from four angles. The re- 
flections being half-size from mid-points of 
equal walls, how large was the boudoir?”’ 

“T have a compact solution,”’ ventured 
Joe Kerr. ‘“‘While the wife entertained 
her sewing circle, I borrowed mirrors and 
lipstick from compacts and set up a model 
boudoir. The thrones being 10 ft apart 
directly and 20 ft via each mirror, the 
mirrors were on an ellipse with semi-axes 


a = 10 and b = 5V3. Since focal radii 
make equal angles with the normal, the 
mirrors were tangent to the ellipse, form- 
ing a square with an area of 350 sq ft. 
The ellipse won’t be tangent to mid-points 
of square, but Rollo could have seen his 
Duchess near the edge of a 3-ft mirror.”’ 
“Who said the room was square?’ 
asked Cal Klater. ‘‘Stein-like, a room isa 
rhom is a roomb. In Fig. 1, if M,M; and 


Fic. 1 


M:M, are the equal conjugate diameters, 
then tangents at the M’s will form the 
required rhombus for Rollo’s rumpus 
room. The dimensions are: side, 
V 2a? + = diagonals, = 
800 and 6V8 = area, 4ab = 
2003. May I add that this cynic doubts 
that Rollo did much rollicking if he kept 
his wife constantly 10 ft away!” 


“Who are we to worry,”’ answered the 
Professor, “if he kept her constantly, 
period. The rhomb and your dimensions 
check the measurements of Ned and Dick. 
All I can add is that secants of angles of 

a? + 5? 
the rhomb are * 
— 

“I have invited Isidore Knobbe to be 
Guest Professor and pose you a poser for 
next time. I warn you, he has a flare for 
topology, so watch your transformations.” 

“I resent that warning, Noah, because 
mine is a square-shooting problem—no 
tricks like dressing rhombs up to look 
like squares. I’m going to start with 
squares and call them squares. 

“A friend of mine, Jerry D. Taynor, 
just laid out a prison farm on Duster 
Flat in Oklahoma, fencing off three separate 
square areas for (1) German prisoners, (2) 
Jap prisoners, and (3) a hospital compound. 
The corrals were so located that each fence 
could be enfiladed from some one of four 
guard towers built in abandoned oil der- 
ricks. Three of these derricks were, re- 
spectively, 600 ft N60°E, 2,100 ft East, 
and 1,700 ft S60°E from the fourth. How 
large were the corrals?” 

“Thanks, Isidore. I'll try it myself.’’ 


[Cal Klaters were Isidore Knobbe (the 
Guest Professor, sometimes called Joseph S. 
Lambie), Anne Othernut (J. Charles Rath- 
bun), Richard Jenney, and O’Kay (Otto 
Koch).] 


= &7, 


Research Positions Open 


NevER before has the supply of able 
scientists seemed so small in relation to the 
demand. The Office of Scientific Per- 
sonnel of the National Research Council 
has been receiving a large number of re- 
quests for this type of personnel. These 
requests are from industrial and govern- 
mental laboratories interested in research 
personnel as well as from colleges desiring 
teachers and from industrial establish- 
ments seeking a wide variety of scien- 
tifically trained persons. 

The Office of Scientific Personnel has 
been set up in the National Research 
Council to serve in the war emergency. 
One of its functions is to assist in the re- 
cruitment of scientists for positions in war- 
supporting activities. It is in touch with 
demands from all types of activities and 
is in a position to refer an able scientist to 
employers engaged in urgent work. 

It is therefore suggested that any per- 
sons who are or may be available for em- 
ployment, who are experienced in research 
or applied science, or who have sub- 
stantial training in this field, write at 
once to: 

Dr. M. H. Trytten, Director 
Office of Scientific Personnel 
National Research Council 
2101 Constitution Avenue 
Washington 25, D.C. 
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NEWS OF ENGINEERS 
Personal Items About Society Members 


A.Liston Dana has accepted the posi- 
tion of bridge designer with the engineer- 
ing firm of Gannett Fleming Corddry and 
Carpenter, Inc., of Harrisburg, Pa. At 
one time chief designing engineer for the 
Port of New York Authority, Mr. Dana 
recently returned from a year’s stay in 
North Africa where he was in charge of 
the construction of equipment repair 
shops for the British Government. JoHN 
R. Dretz, until lately engaged on war con- 
struction for the U.S. Engineer Depart- 
ment, will be in charge of highway design 
for Gannett Fleming Corddry and Car- 
penter, Inc. 

W. C. Mutprow, who was with the 
Corps of Engineers, U.S. Army, in 1941 
and 1942 on Alaskan and Aleutian defense 
projects, is now in the Economics Section 
of the Portland (Ore.) District office of 
the Corps. 

G. Hoyt, principal hydraulic 
engineer for the Water Resources Branch 
of the U.S. Geological Survey, has been 
appointed vice-chairman and executive 
officer of the Department of Water Re- 
sources Committee of the U.S. Depart- 
ment of the Interior. Also appointed to 
the committee was GLENN L. PARKER, 
chief hydraulic engineer for the Geological 
Survey. 

Dantret C. Frost, formerly assistant 
professor of civil engineering at Newark 
College of Engineering, is now staff indus- 
trial engineer with the Armstrong Cork 
Company, of Lancaster, Pa. While Mr. 
Frost was on the faculty of the Newark 
College of Engineering, he received two 
citations for his work as Faculty Adviser 
for the Student Chapter 

LYNN W. Prtng, lieutenant colonel, 
Corps of Engineers, U.S. Army, was re- 
cently made commanding officer of the 
First Airborne Engineer Aviation Unit 
Training Center, for which he was formerly 
executive officer. 

Henry L. Bow .sy is now an associate 
in the newly established firm of Crowley, 
Stapleton and Associates, Inc., consultants 
in management, production, research, and 
engineering development, with headquar- 
ters at 407 South Dearborn Street, Chi- 
cago, Ill. 

HAROLD A. Kemp has resigned as head 
engineer in the Office of the Chief of Engi- 
neers, U.S. Army, in order to become 
director of sanitary engineering for the 
District of Columbia. In this capacity 
he will have charge of all water, sewerage, 
and refuse work, succeeding the late 
Joun BLAKE GorRDON. 

Joun C. Hoyt retired at the end of June 
as consulting engineer to the Water Re- 
sources Branch of the U.S. Geological 
Survey. Mr. Hoyt, who is an authority 
on water-supply and stream-gaging prob- 
lems, had been in the Water Resources 
Branch of the Survey since 1902. 

Harpy Cross, professor of civil engi- 
neering and chairman’ of the department 
of civil engineering at Yale University, is 
this year’s recipient of the Lamme 


Medal “. . . for his development of rev- 
olutionary methods of analysis in struc- 
tural engineering; for his application of 
these methods to the rigorous training of 
civil engineers; for his insistence on the 
great responsibilities of the individual 
teacher and his scorn of the superficial 
in education, ...."’ The medal was pre- 
sented to Professor Cross at the June 22- 
25 meeting of the Society for the Promo- 
tion of Engineering Education, which was 
held in Cincinnati. 

Lacey V. Murrow, colonel, Corps of 
Engineers, U.S. Army, has been awarded 
the Legion of Merit for inventing a device 
that is reported to have saved the lives of 
many bulldozer operators. Colonel Mur- 
row has been on duty in the South Pacific 
area. 

FRANK F. Bev has been promoted from 
the rank of lieutenant colonel in the Corps 
of Engineers, U.S. Army, to that of colonel. 
Prior to being called to active duty, 
Colonel Bell was vice-president of the 
Uvalde Construction Company, of Dallas, 
Tex. 

Gorpon R. Younae, brigadier general, 
Army of the United States, was recently 
appointed Commanding General of the 
Post of Fort Belvoir, Va., the location of 
the Army Engineer School, Engineer 
Board, and ASF Training Center. Pre- 
vious to this assignment, General Young 
had served for several years in Panama as 
chief engineer of the Cafibbean Defense 
Command. 

Henry L. Doren, who is on military 
leave from the University of Maine, where 
he formerly served as business manager, 
is a major in the Corps of Engineers, U.S. 
Army. Major Doten is chief of the Train- 
ing Contracts Branch, Purchases Division, 
Army Service Forces. 

Joun S. BARLOw, consulting engineer of 
Dallas, Tex., is the recipient of the Meri- 
torious Civilian Service Award of the 
Bureau of Yards and Docks for his work 
on the construction of the Naval Air 
Station at Corpus Christi, Tex. He was 
principal engineer for Brown-Bellows- 
Columbia, contractors on the project, 
and not officer-in-charge of construction, 
as stated in the June issue. 

Epwin H. Marks, brigadier general, 
Corps of Engineers, U.S. Army, has been 
transferred from Fort Belvoir, Va., to 
Dallas, Tex , where he will assume duties 
as Southwestern Division Engineer. 

E. L. Fripy has returned to his regular 
work as principal assistant engineer with 
Black and Veatch, of Kansas City, Mo., 
after a leave of absence, during which he 
served as field director for the Committee 
on Water and Sewage Works Development 
in its postwar campaign. 

O. W. CrowLey has accepted reem- 
ployment as executive secretary of the 
Central Branch of the Associated General 
Contractors of America at Des Moines, 
Iowa—a position he had held for twenty 
years before going to Alaska in 1942 to 
work on the Alaska Highway. 

James H. Srratrton, brigadier general, 
Corps of Engineérs, U.S. Army, is one of 
four Army Engineer officers recently 
awarded Legion of Merit medals. This 
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honor is given for his services from 
cember 1941 to Novembe: 26, 
chief of the engineering diy ision, Offed 
the Chief of Engineers, Washington 
“he displayed unusual foresight 
adaptation of the design of military 
struction in the United States the 
ditions imposed by reduced 
material, labor, and construction 


ment.”” At present General Strasse j 
assisteaut chief of supply, Headquar 
Staff, European Theater of Operation 
Joun F. JOHANNSEN, until latelyg 
International Branch Office of the se 


of Engineers, U.S. Army, with & 
quarters in Washington, hus 
appointed export manager for the Hw 
Company, of Portland, Ore., and Be z 
Til. 
EARNEST Boyce has accepted appa 
ment at the University of Michigs 
professor of municipal and sanitary = 
necring in the College of Engineering 
professor of public health in the Sw 
of Public Health. Since 194] Profs 
Boyce has been on leave of absence & 
the University of Kansas as water supa 
consultant to the Quartermaster Gena 
and, later, as senior sanitary engineer 
the U.S. Public Health Service, with} 
quarters in Washington, D.C. 


DECEASED 


WILLIAM PeaRSON Apams (Jun. 
Ensign, U.S. Naval Reserve, died in¢ 
line of duty at Magazine, Ala., on July] 
1943. He was 25. At the time af 
graduation from the University of 
zona in 1943, Mr. Adams received 
Arizona Section’s prize of Junior me 
bership in the Society. 

Henry Evrop (M. consi 
ing engineer for the rubber department 
the Defense Plant Corporation at Homa 
ton, Tex., died on July 18, 1944. Mr. A 
rod, who was 65, was in private practicegiii™ 
a consulting municipal engineer from] 
on—with offices, successively, in Dall 
Tex., Santa Monica, Calif., and Houst 
Earlier in his career (1903 to 1906) hew 
general manager of the Bartlett Steel Cay 
pany (later the Southwestern Bridge Ca 
pany) at Joplin, Mo., and from 197 
1910 general manager of the Hous 
(Tex.) Structural Steel Company 


CHARLES Dorman Evans (Assoc. 3 
senior construction engineer for 
Federal Works Agency at Fort Wort 
Tex., was fatally stricken in his office rhe 
on June 30, 1944. He was 65. Except 
a brief period in 1940 and 1941, Mr. Bval 
had been with the FWA and the PWig 
since 1935. Earlier he was engaged} 
railroad engineering, and he bad mail 
tained a private practice, specializing q 
municipal projects. He had been chiel 
gineer for the Louisiana State Consery 
tion Department, and from 1930 to Is 
was city commissioner of streets and parm 
for Shreveport, La. 

SaMUEL HAMILTON HEDGES (M. 
retired civil engineer of Seattle, Wass 
died in that city on June 28, 1944, Free 
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